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To Hi$ Excellency Ike Right Honourable Sir FasDEBic Temple, Earl of Ditpferih, 
K.P., G.C.M:.G., K.O.B., Governor General of Cancula, Ac, *c., &c. 

Mat it Fleabx Your Excillbnct: 

The unOersigiied hns the honour to present to Your Excellency the Beportof the 
Engineer in Chief on the Surveys and preliminaryoperationamodein connection with 
the Caniidian Pacific Railway, np to the end of the year 1876. 

A. MACKENZIE, 

Minister of Public. Works. 
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CANADFAN PACIFIC RAILWAY, 

Officb of ths Enqinekr in Chief, 

Sia, — I have the honour to transmit, for the information of His Excellency the 
Governor General In Council, the accompanying Report, relating to the Surveys and 
preliminary operations in connection with the Canadian Pacific Railway. 
I have the honour to be, Sir, 

Your obedient servant, 



SANDFOBD FLEMING, 

n Chief. 



To The Hon. Alexandeb Mackinzib, 

Premier and Minister of Public Works, 
Canada. 
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SURVEY 



PRELIMINAEY OPERATIONS 

CANADIAN PACIFIC RAILWAY. 



REPORT 

SANDPORD FLEMING, 

Engineer in Chief, 



THE HON. ALEXANDER MACKENZIE, 

Minister of Public Works, Canada 

OfHCB op TilB KsGINEElt IN ClIIBF, 

Ottawa, Koby. 8th, 1877. 

Sia, — I bavo the boiiour to submit tho following Report on the Hurvoys and 
Kxplovations can-icd on under my directions to determine tbc loea^on of tho Cansi- 
dinn Facitic Kflilway. 

Commonccdin 1871, theacSurvoyshave extended ovora period of six ycaiv; and it 
now bocomoe my duty to place before yo« the results arrived at, eo that, as far as 
practicable, tho information dedacihle from tho sevoral examinations may be made 
nccoaeiblo for reference, and the fact: n-ltich have boon established by those six 
years of labour may fully and properly be prosciTOd. 
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It 18 hopcti that the Report will clearly and concieclj dcacnbo the work 
cari'iod on year by year, and explain the progressive resalts obtained, so that they 
may bo oaaily comi»rohondod. The ropoatod failui-ea which have been ex)>orioncod 
will bo nlladed to, in order lo account for the necodsity of the froquontiy roiiewod 
olfoi'ls to obtain the onds d<»iired. 

Tho SurvoyB stretch from *he valloy of the Ottawa, west of the Oapilal, to that 
portion of the Pacific Coast lying hotwoon Alaska on tho north and tho Slraiis of 
Juan do Fuca on the south. Consequently, they cmbi-ace a field of enquiry 
extending over fifly-four dogrooe of longitude, limited by ton degrees of lati- 
tude. 

In this effort to place before you an outline of the pi-ogrosa and general results 
of tho Survey, much of tho detail must, necessarily, be omitted ■ 

(The main dlvUioii of the Territory.) 

In previous Reports, the three regions into which nature has divided the terri- 
tory to be tmvoreed by tho i-ailway, wei-e designated The Woodland, The Prairie and 
The Mountain Regions. 

These three divisions of turritory and the designations affixed to them will 
be here i-etained. Tho physical outlines ot each division woro fully explained, 
and tho special charactoristics which call for consideration in each, wei-o suffleiently 
described in a former report.* 

Their general (^liariicteristics ai-o strongly marked. First, The Woodland Hegion, 
to the ea^t, is densely wooded. Second, The Mountain Region, to the west, is wooded 
and mountainous. The thii-d is a vast lowland countiy, intei-spersed with, or bordci* 
ing on extensive prairies, 

Before the survey was entei-ed upon, the Central or Prairie Region had been 
travei'ued repeatedly by scie itilic explorers, and its character was generally undur- 
Btood; bat much of the J/ounfoin and Ifotx/^uf Regions was unvisited and unknown. 
To s gi-eat extent, both were held to be mgged and in some degree imjHjnotrablo. 

• Fid* Reporl, 26ih Janoarj-, 1874. 
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(The Ezpeadllnre.) 
TI16 expenditure on Ibo Survey during the six yoara it has l>eon carried on has 
baea aa follows : — 

In 1871 and up to Juno 1872 »489,4-38 16 

From June 1872 to Juno 1873 561,818 41 

1873 „ 1874.... 310,224 88 

1874 „ 1876 474,629 J-fl 

1875 „ 1876 791,121 19 

1876 to Dccombor 1876 509,493 19 



Total 13,136,615 75 



(Character of Ihe ExamiiintloDB.) 
The examinations made have not all been of the same choraclor. Dictated by 
cii-camstancoK, tlicy have varied as oxpodieney suggostod. Thoy may bo clasBiftod 
thnB: — 

1. Explorations. 

2. Exploratory Surveys. 

3. iievised SurveyB. 

4. Trial Locations. 

5. Location Surveys, 

6. Revised Locations. 

These examinations may be thus defined : — 

Explorations. — Preliminary examinations in advance of rogulai' sui-veys, the 
barometer being used for ascertaining altituJos; horizontal distances being com- 
puted from tbe time occapied in passing from place to place. In some cases dis- 
tances were measured by the micromotor. 

Exploratory Surveys. -An instrumental survey; the chain, transit, theodolite or 
compass, and spirit level, being the instruments used. Id densely wooded localities, 
it may coosistofa series of straight linos, connected by angles, cut through the forests 
and thickets, in order to pierce them and obtain measuronionts, horizontal and 
vertical, ai a ground work'for further operations, 
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Revised Survey, — A aurvoy, suRh aa last dcBcribecl, through bi-oken ground or 
dense woods, revised, so aa to avoid the ditScuIties which may have presented them- 
selves in the first place, and, if practicable, to shorten dislanco. This proceeding is 
froqnently indisponBablc, in order to gain more assared knowledf^o of the ground in 
dinti-tcls wild and unknown, and to prepare the way for location. 

Trial Location Suroey. — The first attempt at staking out tlioline for construction; 
the tangents being laid down, and, whoii necossary, the curves being set out. 

Jjocation Survey. — It rarely happens that the first location survey, except in 
level tracts, is in every respect satisfactory. When heavy work or objoclionablo 
gradients are met, or the line appears unnecessarily lengthened, a re-survey of thoso 
portions of the line is called for. The location must be considered incomplete, until 
every cflbrt has been made to throw out all objoctionablo features by revising tho 
Bui-voy; such revision is designated the "Location Survey." In bi-oken, hilly countrj-, 
even further examinations and changes may be called for, in which case tho term 
Ilevisod liocation Survey, may be employed. 

The following is an oalline of the principal examinations which have been made 
in each year:— 

Explorations and Surveys in 1871. 
Fit the Mountain Region. 

1. Exploration along the whole extent of the Biver North Thompson, fh)m 
Kamloops to Lake Albreda, thence to Lake Tollow Head the source of the Fraaor, 
via Lake Cranberry and Tete Jaune Cache. 

2. Exploration fVom Quesnollo mouth and Bnrkerville in tho Cariboo District, 
lowai'ds Tete Jaune Cache. 

3. Exploratory Survey from Kamloops along the River South Thompson to Lake 
Shnswap. 

4. Bxploi-atory Survey from tho River Blaeberry to Howse Pass and Kootonny 
Plain. 

5. Exploration along the Bivor Columbia from it^ source, near the 50th parallel 
to Boat Encampinont, near (ho Athabasca Pass. 
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(J. Exploration from Lake Slioswap, tlirough tho Eagle Foaa, to tho River 
Columbia and thonce north to Boat Kncampnieut. 

7. Exploratory Survey from Kamlo^ps along tho Elver Thompson, to Lytton 
and thonce by the lower Fraeer to its nnvignbie wntors at Yftlo and Poi-t Hopo. 

In the Prairie Region. 

8. Exploi-iilion from Fort Gany wostwai-d to Rocky Mountain Houso and Howbo 
Foits, with bivDch oxploration to Jasper Ilouae, Lnc la Biclie and Swan RIvor. 

In the Woodland Segion. 

9. Exploratory Survey from Mattawa, east of Lake Nipiaaing, to tho confluence of 
tho Rivei-s Montreal and Ottawa. 

10. Exploratory Survey fram the Rivor Ottawa to a point near tho head of tho 
lUver Montreal. 

11. Exploratory Sarvey fmm the great northern bend of the River Montreal to 
a point about halfway to Moose Riven 

12. Exploratory Survey from tho west branch of Moose River. oOHtward to 
the point last mentioned. 

13. Exploratory Survey from Moose River to Small Black River, inland tVom 
the north shore of Lake Superior. 

14. Exploratory Survey from Small Black River to Long Lake. 

15. Exploratory Survey from Long Lake to the month of the Bivcr Nopigon. 

16. Exploratory Survey fi-om the month of the River Hepigon to Lac des Islos. 

17. Exploratory Survey from Lac des Isles to the canoe rout« to Lac Soul. 

18. Bsploratory survey from the canoe route, to Whitofish Bay on tho Lako of 
the Woods. 

19. Exploratory survey frt>m Whitofish Bay to Red River in Manitoba. 

20. Exploration northward by the Rivers Ottawa and Abittibi, to James Bay 
returning by the Rivers Moose and Michipicoten to Lake Superior. 

21. Exploratory Survey from Sanit Ste. Marie along the north shoreof Lake 
Huron to French Riveri 
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GXPLORATIONB AND SUEIVBTS IN 1872. 

In the Mountain Region. 

1. Exploration across the whole bi-oaOlli of the Bockjr Uountftin Zone, passing 
from the Jasper Yalley by the Yellow Head Pass and ThotQpson Talley to the coast. 

2. iizplorationa in the approaches to the Howse Pass, the Athabasca Pass, and 
the Yellow Head Faaa. 

3. Explorations in the Cariboo District, fi-om Lake Wlllltini to the forks of the 
River Quesnelle, thence up the south branch of the same, and nlong the south shore of 
Lake Quesnelle to near its bead. 

4. Exploration trota Lake William to the month of the fiiver Horse-fly, and up 
that river 30 miles; thenco across to Lakes Canim and Mahqpd, and by the River 
Clearwater to its junction with the North Thompson. 

5. Exploratory Survey Irom Jasper Valley through Yellow Head Pass, along the 
north bank of the River Eraser to Tete Jaune Cache. 

6. Exploratory Survey from Tete Jaune Cache, across by Jjakea Cranberry and 
Albreda to the River North Thompson. 

7. Exploratory Survey down the whole length of the River Thompson to 
Eamloops. 

8. ExploratorySnrveyfromtheconfluenceof the Rivers Clearwater and Thomp- 
son, westward to the River Eraser near Lake Williams. 

9. Exploratory Sui-vey from Waddington Harbour, by the River Homathco, to 
the ChilicotiD Plun, thence to the River Eraser. 

10. Exploratory Survey (torn Waddington Harbour to Seymour Narrows. 

11. Exploratory Survey from Fort Hope, on the Lower Eraser, by the Ooquihalla 
Valley, to the summit of Coquihalla Pass. 

12. Exploration from the summit of Coqnihalla Pass, to Lake Nicola. 

13. Exploratory Survey fVom Lake Nicola to Kamloops. 

14. Exploration between the Rivers Peace and Skeena, ani part of the connti-y 
north of the 64th parallel. 

In the Prairie Region. 

15. An exploring expedition traversed the country fi-om the Lake of the Woods 
in the East, to the mountains in the West. 
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/n the WoodloAd Region. 

16. Exploration from Lake of the Wood!", dii-ectly cast to Lake Nepigon and 
Nepigon Bay, Lake Superior. 

17. ContinuatiOQOf the Explorat )i'y Sai'voyfrom the Biver Uattawa to the cod' 
fluonce of the Rivei-s ^foIlt^eal and Ottawa. 

18. GoDtinuaiion of the Exploratory Survey from the Bivor Ottawa to the Great 
Bend of the Biver MoDtreal. 

19. EsploratioQ from the fiiver Nepigon to the north end of Long Laku. 

20. Exploratoiy Survey from the north end of Long Lake to a point in the 
pi-evioui year'u Survey, absut 65 miles north of Uichipieoten. 

21 Exploratory Survey from the noi-lh ond of Lang Lako to the north aide of 
Lake Nepigon. 

22. Exploratory Survey from tho north side of Lake Nepigon, westward to 
Sturgeon Lake. 

23. E.tploratory Survey hetwcen Lakes Sturgeon and Eagle. 

2-t. Exploratory Survey of branch line from Nepigon Bay northwai-d. 
25. ExploratorySarvey of branch line from Thunder Bay northward, 

£XPL0BATI0N8 AND SUHTBYS IN 1B13 

In the Mountain Region. 

1. Exploratory Sui'voy from Hooao Lake, westward along tho Biver Frasoi', 
(south bank.) 

2. Exploration from Lac la HJitiho to Rivor UorsG-Sy, and thence towai-ds Lako 
Oloai-water. 

3. Exploi-atory Survey from Howe Saund, via Rivers Tdoo-ark-Amisht, Groon, 
Scalux, Fra^or and Btnaparto, to the River Thompson, holow the confluence of the 
Kivor Cleat' wa lor. 

In the Prairie Region, 

4. Exploi-ation along tho Rivor Saskatchewan from Lako Winnipeg to Rocky 
Mountain House 
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5. Sat-Toy of portages (1) between Cedar Lake and Lake Winnepegooait). (2.) 
Belween Lakes WinnepegooMe and Hanitoba. (3.) Between Lake Manitoba and 
tbe Biver Asainiboine; also, sorvcy of Water Hen Biver, Partridge Creek and 
Eiver Danphin. 

In the Woodidnd Region. 

fi. Exploration from Lake Nipiesing, in a north-westerly direction, to 
Ua-tag-a-ma, Uoose Rivsr. 

7. Exploratory Survey from north end of Long LaKe vid south-east angle of 
Lake Nopigou to the River Nepigon. 

8. Survey of Lake Holon, River Kepigon, and IN'epigon Harbour. 

9. Soi-vey of the navigable portion of the Biver Kaministiqnia. 

10. Exploratory Survey from the Eiver Nepigon to Black Sturgeon Lake. 

11. Exploratory Survey from Black Sturgeon Lake to Chiefs Bay, liake Nopigon. 

12. Exploratory Survey from Chiefs Bay to Gull Biver. 

13. Bxploratoi-y Survey from Wbit« Fish Like to Sturgeon Lako. 

14. Exploratory Survey from White Fish Lake to Sandy Lake. 

Explorations and SoavBYB in 1814. 
In ihe Mountain Begion, 

1. Exploration from Rivor Cloarwator ia the North Thompson, vid Blue 
River. 

2. Bxploi-ation from Lake Clearwater towards Teto Jnune Cache. 

3. Ee^jxami nation ol the route by Coquihalla Pass. 

4. Exploration aci-oss the Cnscadoa by the Similkamoon Valley, and also by the 
Biver Tulameen. 

5. Exploratory Sui-voy fi-om Fort Hope, along the River Eraser to Burrai-d Inlet. 

6. Eoviscd Survey on a scelion of the Canyons of the Fros3r above Yale. 

7. A ro-sur\'ey of part of Route No. 4, Thompson Valley to Bute Inlot. 

8. Exploratory Survey from Tete Jaune Cache to Fort George, thonce by the 
Chilacoh, Blackwator and Chilicotin Valleys to Lake Tatla. 

9. Exploration along the coast of British Columbia, north of Tancoovor Island 

10. Exploration inland from Dean and Gardner Channels. 
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11. Exploration ap the Biver Blaokwater to its 8onrc« and acrosa the divide to 
the Sttlmou fiiver; thence along the oaatern flank of the Gasoade Mountains north- 
ward by a ohnia of lakes and crossing the tributaries of the Bivor Nechaco to Lake 
Franfoie. 

12. Exploration aroond Lake Fran^oia. 

13. Exploration ti-om Lake Frantjoia by the Ri?er Stilacoh to Lake' Frasor, 
theace by the Btvers Nechaco and Stewart to Fort George. 

In the Prairie Region. 

14. Survey of the Narrows of Lake Uanitoba aud portions of the ItEver Saalcatr 
uhewao. 

IK. Surrey for projected canal botweoD Lakes Winnepegoosia and Manitoba. 
Ifi. Exploratory Survey from Selkirk (Bed Kver) to the Narrows of Lake 
Manitoba, thence by Kossy fiivor and Swan Biver to Livingstone. 

17. Examination and borings rospeotliig water anJ minoi-al fuel. 

18. Commencement of the locaUoo Survey east of Livingstone. 

In the Woodland Region. 

19. Location Survey of the Pembina Branch. 

20. Exploration from French Biver on Georgian Bay to the lUvor Ottawa. 

21. Exploration from Furry Sound via Garleton Place to tbo city of Ottawa. 

22. Harbour survey at the mouth of French Biver. 

23. Exploration from Lake Superior at fiiver Pic, eastward to Lake Missanabe. 

24. Survey of Portages on tbo D.iWDOn roulo, between Lakes Shebuiidowan and 
Lake of the Woods. 

25. Exploratory Survey from' Thunder Bay to Lake Shebandowan. 

26. Trial Location Survey from Keowatin (Rat Portage) eastward to Lake 
Yermillion. 

27. Exploration eastward from Lake Wabigoon to English Biver. 

28. Trial Location Survey from Selkirk (Bed Biver,) eastward to Eeewatin (Bat 
Portage). 

29. Exploratory Survey from River Nepigon, along the Coist of Lake Superior 
to Biver Pic 

30. Trial Location Survey from Thunder Bay to Lako Shebandowan. 
2 
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Explorations and StrRvers in 1875. 
In the Mountain Region. 

1. Exploi-atioa across the Bocky Mountain Chain by Smoky Kiver Paas. 

2. Exploration of the oast branch of the River Homathco. 

a. Location Sm-voy fi-om Bute Inlet to the mouth of the east branch of tho Biver 
Homathco. 

4. Trial Survey and location up th6 oast branch of tho itivor Homathco to its 
source In Lake Tatlayaco; and thence by a chain of small lakes to the Bivor 
Chilanco (near Lake Tatla). 

5. GontJDuation of tho Trial Survey and location across tho central plateau by a 
chain of lakes to the lUvor Nazco ; thence down the Nazco Valley to the lUver Black, 
water. 

6. Continuation of tho location down the valleys of tho Bivers Blackwntor and 
Chilacoh, to tho junction of the latter with the Stewart, about 15 miled west of Fort 
Geoi^e. 

I. Exploratory Survey along a portion of the Bivcr^ Stewart and Frascr. 

8. Location Survey from tho Yellow Head Pa^s towai-ds T^te Jaune Cache. 

9. Exploratory Survey fi-oni Doan Channel by Salmon Bivor, through tho Cos- 
cadoMountains, thence to tho Blnckwalor valley. 

10. Bxploratorv Sarvey from Komano Bay on Gardner Inlot to Pir.-*t Lake on 
tho eastern slope of the Cascades. 

II. Exploiiiiory Survey of a line on Yanoouver Island. 

13. Trial location survey botwoen Esq^utmault and Nanaimo. 
In the Prairie Region. 

13. Completion of Location Survc^-s botwcon Selkli'k (Rod River) and Living 
stone. 

14. Exploration from Livingstone to Battloford and thence by River UcLood to 
Jasper valley. 

15. Exploration up tho Rivers tf atigne and Rocky, towards River Brazoaa. 
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16. Exploratory Survey from Liviagetone westward to Bitttleford and the Hay 
Lakes. 

17. Exploratory Sarvcy from the Hay LakoR across the Xorth Soakatchowan to 
Boot River. 

In the WooMand-Beffion. 

18. Surrey with Boundings oC Lakes Sbebandowan, Kashaboie, and Lac dos 
Mille LacB. 

19. Survey from Lake Windigoostigan to Stargoon Palls on Riiny Uivor 

20. Exploratory Survey from Lake ■Windigoostigaii by Lake Shebandowan to 
River Odkondtga. 

21. Bsploratory Survey fh>iiiLake Manitou to Sturgeon Falls. 

22. Exploratory Survey fVom Lake Yermillion to River Little Wabigoon. 
2,^. Extension of Harbour Survey at the mouth of French River. 

24. Exploration from Snnlt Ste. Marie to River Pic, Lake Snpeiior 

25. Exploratory Survey fW)m Sunshine Creek, vUl Rivers Savanne and English, 
to lUver Wabigoon. 

EXPLOBATIONS AlfD StTRVKTB IN 1876. 

In the Mountain Region. 

1. Exploration from Gardner Inlet up the Kitlope Valley. 

2. Trial Location Survey from Mooee Lake near the Tellow Head Pass, vid Tgte 
JauDe Cache and the Qmnd Rapid of the Fi-aser, to the mouth of the Chilacoh, near 
Fort deorge. 

3. Exploratory Survey from River Chilacoh, by its western branch, to the Falls 
of Rivei BUckwater. 

4. Exploratoiy Survey from Salmon River, 36 miles from Dean Channel, by 
Xechaeo and Stewart Rivers, to the mouth of the Chilacoh. 

5. Trial Location Survey from Dean Channel, 53 miles up Salmon River, 

6. Revised Location Survey from Waddington Harbour, 54 miles up the Rivei' 
Homathco. 

1. Re-Survey along the liower Fraser between Yale and Lytton. 
8. Exploration soathward and westward of Lake FranQOis, 
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Tn the Prairie Segion. 

9. LocatioD Sni-vey fi-om Eiver Pembina to River IfcLcod. 

10. Exploratory Surrey iVom Bivor UcLeod to River Atbabasoa. 

11. Location Survey from opposite Edmonton to River Pembina. 

12. Location Survey Crom River Myette down Jasper Valley to Itiver Asainoboino. 

13. Exploratory Survey from River Aaeiniboine down the Athabasca Ynl ley. 
1-1. Exploration from the Willow Hills up Battle Bivor to Bnffiilo Coulee. 

IS. Exploration up the River Myette to Yellow Head Pass, 

In the Woodiand Begum. 
10, Completion of Tx>eation Survey between Lake Superior and English Rivor. 

17. Trial Location Survey between English River and Biver Wabigoon. 

18. Trial Location Survey between Biver Wabigoon and Lake Tormillion. 

19. Trial Location Survey between Lake Vermillion and Keewatin (Rat Portsge.) 

20. Exploration from located line, by Dog Lake to Nepigon. 

21. Exploration in a Bouth-eaaterly coursefrom River Pic towards French Rivor. 

22. Exploration in a north-westerly direction from French River towards River 
Pic. 

2li. Trial Location Survey eastward fromContin's Buy on French River, towai-da 
the eaatom term inns. 

Opirationb in the Mountain RzaioN. 

In the JVrst Year. 

1871. 

At the commencement of the Survey, all the sourcas of information open to 

inq^uiry with regard to the passes thi-ough the Rocky Mountains, were oonaulted. 

After careful investigation it appeared tbat the two passes known as the Howse 

and the Yellow Head poisessed advantages which, lAken in conjunction with the 

approaches to them, as far as known, best wai-ranted fUrther examination. 

It was, moreover, evident, that the obstacles which intervened between the 
passes and the coa^t of British Columbia were of a very serious character, and that 
the selection of the pass through the main Rocky Mountain range depended on the 
discovery of a practicable line across the whole monntun region. 
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The savvey did not b^n in British Golamlna until the 20th July, 1871, the day 
Bpon which that Province became incorporated into the Dominion, In the moun- 
tainons distrfcts, field operations are always attended with difficulty and hardship 
after the fint of November, so that there was but a short time daring the open season 
of this year tt> carry on the exploration. Great energy was nevertheless bestowed on 
the work, and althongh attempts to find a practjoable rout« on a direct course to the 
coast from either pass fitiled, information of great value was obtained. 

It was found that there would be no difficulty in carrying a line from the valley 
of the Biver North Frasor, in the neighbourhood of Tdte Jauno Cache, to the valley 
of the North l^ompson, by a low and wide depression in the mountains in that 
quarter. 

It was found that the valley of the North Thompson would, in all probability, 
admit of a line being constructed ftom Yellow Head Pass to Kamloopa, a distance of 
255 miles, with grades not exoeeding 60 feet per mile. 

The Tellow Head aod Htnrae Pauei.) 

It was disoovered that, while a practicable line might be had {mm the common 
point Eamloops, vid Eagle Pass to Howee Pass, the line by Yellow Head Pass 
possessed several important advantages. It promised to be less costly ; to have a 
generally better alignment, with less severe gradients and fewer difiSculties of con- 
straction, and to he no longer than the Howse Pass route. Accordingly, the Yellow 
Head Pass was, for the time, selected, and further surveys through the main mountain 
range, by the Howse Pass, and other passes in a more southom latitude, were 
abandoned. 

(Tba Orat praotloable routo.) 

It was further found that it was possible to reach the coast from Eamloops by 
the coarse and outlet of the Sivers Thompson and Frazer, the line terminating 
at an excellent harbour on Burrard Inlet. 

Thus, it was ascertained that a line was available for the Railway, through the 
entire Rocky Uoantain Begion, although portions of it would be enormously expen- 
aivok 
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(OomparatlTc &dvuitngM or ronte.) 

The report -which I had the honour to Babmit, dated 10th April, 18'?2, pointed 
out generally the advantages of thia line as compared with the Railway extending 
eastward iVom San FranciBco to New York. 

Those engineering features, which govern the cost of operating a railway and 
transporting goods, gave promise of being much more fovonrablo on the Canadian 
route. 

The United States Pacific Hailway attains an altitude above the sea, at fonr 
different points, fully double the height of the groai continental summit on the 
Canadian line, and for 1300 consecutive miles, there is no altitude so low on the 
railway between San Francisco and Kew York, as the highest summit of the lino 
through the Yellow Head Pass. 

With respect to distance, it was estimated, that, from Buri'ard Inlet to Montreal 
would be 633 miles less than from San Francisco to New York, 

It was, at the same time, estimated that the Canadian ronte would bring New 
York, Boston and Portland, from 300 to 500 miles nearer to the Pacific Coast at 
Bnrrard Inlet, than these cities now are, with San Francisco as the terminal point of 
their lino through the United States. 

The distance from England to China, would be more than 1,000 miles leu by 
the Canadian line, than by the line passing through Now York and San Fi-ancrsoo. 

In the Second Year. 
1872. 
The remarkable advantages of which the first year's Survey gave promise, are 
sot attainable without encountering obstacles which call for formidable works of 
construction. A line, in itself practicable, bad indeed been discovered, but the 
information gained by the rapid and necessarily imperfect exploration also indicated 
that to carry a railway through some of the gorgoe of the Bivers Thompson and 
Fraeer, would require an enormous outlay. The difficulties, in fbct, appeai-od so 
great that a recommendation to adopt the route discovered, could not be justified 
until every effort had been exhausted to obtain a line sufficiently favourable at less 
cost, . . , 
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Accordingly, in 1872, the onginooring staff was roorganixou, an-J the work of 
Sarvey and Exploration wa^ extended to embrace & wider aroa of oporationg. 
(Pnllora tooroM Oarlboo Hoantatoa.) 

The attempt to find a direct ro.ile through the monntaiDB from the Yellow 
Head Pass viVf Cariboo to the coast was continued. It i-esulted in ai^iltire; no 
opening having been discovei-ed in the lofty moantaios which bar the way at Teto 
Jaune Cache, and which, at that point, turn the Itiver Frnscr more than a hundred 
miles out of a direct course to its outlet. 

<ApproiMhQ« to the Yellow Head Paw.) 

Surveys east and west of the Yellow Head Paaa confirmed the impression that a 
good tine, not especially difficult of construction, could be had on both approaches 
to the great summit in the mountain chain. The Instrumental Surveys made from 
Teto Jaune Cache across Caooe River to Like Albreda, and thence down the fii7er 
Thompson to Kamloops, were, in the main, satisfactory, and the localities which 
called for further examination wore established. 

Barren to Bate lolet. 

An exploration and survey wore made from the yalley of the Biver Thompson, 
at a point some 70 miles north of Kamloops, to Bute Inlet. The dilficul ties met 
were great; but a practicable line was found. On leaving the Thompson, the line 
ascended by the River Clearwater to the central plateau of British Columbia, passed 
by Lac la Hacbe in a westerly direction, crossed the River Frasor above the big 
bond, and thenco by the Chilicotin and Chilanco Rivere to the sources of the 
Eomathco, which river it followed to its mouth at Waddington Harbour. 
(Bute Inlet to Vanooaver Island.) 

From Waddington Harbour a sui-vey was made along the northern side of Buto 
Inlet and across the Taldos group of Islands, by Seymour Narrows, to Vancouver 
Island, with the view of ascertaining how far it would be practicable to extend the 
railway to Edquimault, or othoi' harbonra on the Pacific coa.tt of Vanconver. 
(BxplOTalloa by Coqulhalla Valley.) 

An exploration was also made from Kamloops by Nicola Lake and the River 
Coquihallatothc River Fraser, near Hope, with the view of avoiding the heavy works 
in the canyons above Yale, and of shortening the distance- 
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(Oeaenil TMonnolttanea of tbe reclon.) 

These several oxplorattone and sarvej^ proved to be only preliminary to 
further works, as the difficnltioa met ia a field of operations bo extensivo, in nearly oncU 
cose, called for special examination. Nothing, however, was left andono to gain taW 
information. The writer poreoually visited the region nnder snrvey, crossing over by 
the Yellow Head Faes; and he examined some of the harbours. He deepatohed an 
expedition to examine the passage through the monntaia^ through which the Peaco 
River flows, likewise the country extending to the coast. Tbe Survey had also tho 
advantage of the immediate supervision of Mr. Harcus Smith, who threw into tho 
work an amoant of energy and cnthosiasm of which few mea are capable. 
(Thre« pndeoted roatea.) 

At the end of 1872, three routes were reported : — 

Tint, — The one fVom Yellow Head Pass by tho Bivers Thompson and Frasor to 
Borrsrd Inlet 

Second, — A loop line, leaving tho first at Kamloops and passing by the Co^ni- 
halla, to the Kiver Fraser at Hope, thence to BuiTard Inlet. 

Third, — ^A line branching from the first at tho confluence of tho Rivers Cloar- 
wator and Thompson above Kamloops and extending to Bute Inlot, with a possible 
extension to Esquimault. 

Kot one of these lines conld be considered sutisfuctory, and it becamo noceesary 
to continne the work of tho Survey. 

In the third year. 
1873. 

This year it was deemed advisable: — 

1st. To make a re-sorvoy of portions of the line by the Yellow Head Pass, more 
especially between Hoose and Cranberry Lakes. 

2nd, That another attempt should be mode to find a moi-e direct passage than 
by the valley of the River Thompson, to the coast. Accordingly, an exploration 
was made vid tlie River Horsefly and Lake Cloarwater, towards the head waters of 
tho Rivor North Thompson. 
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itiil. That a lino should bo sarveyed from Howo Sound, through tho Cascade i-ango 
to Lako Iiiiiooet, and thenco by Lake Andoreon, Bivor Bonaparte, and the moat 
aviulable route to tho Thompson Valley. This survey extended over about 300 
miles. Much of tho field work was exceed Ingly difficult, and it occupied tho whole 
season. 

At the cloae of the year, the writer was enabled to report, at length, on all the 
routoa which, up to that time, had been projected, and which liod been examined. 

It wod aubmitled that the result of tho explorations through tho main Hocky 
Motintiun chain, givos a eatisfaotory solution to what once throatenod to prove a 
difficult problem. 

(A.dTaD(ageB of ths fellow Head Pan oonflimed.) 

It became clear thatthera is no insurmountable diffimilty in ciosaiug the range 
at several pointo ; and that of all the passes between the southern boundary of 
British Columbia and the 53rd parallel of latitude, although at least one other pass 
north of the 53rd parallel has a lowQr elevation, the Yellow Head, from the 
oharaoter of ila approaches, an well as from its goographical position, offers the most 
eligible route yet discovered from one side of the main range to the other. 

The sei-ious difficulties which remain, lie in ci-ossing the groat platoau to tho 
more western coast range, in piercing the Cascade Uountaius, and in descending 
throogh them from the level of the elevated plateau to the sea. 

(Pralected rontes described.) 

The results of surveys made have been so arranged as to form soven distinct 
routes between tlie longitude of Fort Edmonton on tho North Saskatchewan and the 
Pacific coast, and for the purpose of comparing distances, have been made to 
converge to a common point near that longitude. 

Bmite No. 1. — Begins at Buri-ard Inlet, near New Weatminstor, follows the Lower 
Biver Fraser to Fort Hope ; passes np the Coquihalla Yalley, and thence by Lake 
Nicola to Kamloops. At Kamloops it enters the valley of the Biver North Thompson, 
following which it passes over a low wateitthed at Lako Albrcda to Canoe Bivcr, und 
thonce crositos by Lake Cranberry to Tete Jauiio Cache. From tho latter jwint tt 
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follows Iho Kivoi- Frasor to ono of tls soiii-coa noai- Iho Tollow IloaJ Vnan, and thcnco 
by tho CalcdoDiu and Jaspor valloys, to tho oostorn eido of tho Rocky Moantain 
chain ; thenco oaut by tbo HiTerit UacLcod and Pombina to tho North 
Saskatchewan. 

Tho difficulties of this i-outo lio In tho tirst 128 miloa— fi-om IIopo to Kamloops — 
involving an ascent of 3,513 foot, with gi-odionte ranging as high us 172 foct in a 
mile, and calling for tunnolling; tho aggrcgato length being ostinsatcd at tivo inilos 
On the remaining 644 miles to Edmonton, favourable gradients and light work m»y 
be obtained. 

Jtoute No. 2— Begins at Burntrd Inlet, and, like Soate No. 1, follows tho River 
Frasor to Hope, but instead of crossing the Cascade chain by the Coqaihalla valloy 
it continues to ascend the Kivor Fraaer to Lytton. At the latter point it [tasses into 
the valley of tho River Thompson, and follows the coui'so of that river to Kumloops, 
aftorwai-ds taking the same course as Route No. 1. 

Between Hopo and Kamloope the distance in ll>5 milos, but the charactor of tho 
section is fur from favourable. There are formidabledifficulties along the canyons 
of the Rivera Eraser and Thompson, owing to tho exti-emely narrow gorges through 
which these rivers flow. Tho work would be enoi-mously heavy, and the cost pi-o- 
portionatoly great. 

£oute No. 3— Begins at Uowe Sound, crosses the Cascade Mountains to tho River 
Frascr at Lillooei, and thence passes over tho plateau in tho centre of British 
Columbia by the ilarble Canyon and River Bonaparte valley, to the River North 
Thompson, near the mouth of tho Rivei Clearwater. Fi-om this point it ascends the 
valloy of the River Thompson, and thenco takes tho samo i-outo as Noj. 1 
and 2. 

The 284 milos from Howe Bound to the River North Thom|i9on involve unusually 
difficult gradients and heavy works of construction. 

Jioute No. 4—Commonc«s at Waddington Harbour, on Bute Inlet, and ascends by 
the valley of the RivorUomathco, through tho Cascade chain to Lake Tatla. Thenco 
it passes over tho Chilicotin plains to the River I'Vaser ; crossing the Fraser below 
Soda C'cck, it cunliniics eastwards to Lac la Hacho and Lake Canim, and reaches tho 
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Hiver Thompaon valley near tho mouth of the River Cloarwaler. ThoDc«j it follows 
the same coarse aa tho routes previoualj' mentioned. 

From its starting point to the valioy of the RWar Thompson, the distance by 
this route is 378 miles, involving a pas.'^age over thi-oo lofty summits, which would 
require steep gradients and woi-ka of an oscossively heavy cbaracter, embracing cat- 
tings in granite and a gi-oat number of short tunnels. 

Route No. 5 — A modification of the previous i-outo, the result of partial ozplo. 
rations, by which the difficulties fonnd on that routo may, possibly, be avoided. This 
I'oute may be found, on farther invoitigation, to be deserving of consideration. The 
expenditure for tho first 44 milei from the coa'tt wonid be heavy, but the average on 
tho other portion, it is hoped, would be modei-ate. 

Route No. 6— Is a projected routo from Bute Inlet by the Chilicotin plains to Fort 
George, and thenee by the upper River Fraeer to TSte Jaune Cache, where a junction 
is eftected with the route through the Yellow Head Pass to the east. 

This route, in its more difficult portions near the c^ast and from Tgte Janne 
Cache ca-ttward to the Pass, has been surveyed inatrumenlally. The general 
physical character of the country through which the remaining portion of it 
extends is such that a practical, and oven a fovourable line, may be regainled as pix)- 
bablo. From the beginning of tho survey, it has been viewed as an available route 
in the event of the obstacles which are met with in the southern lines being held to 
be insuperable, or too serious to be encountered owing to the magnitude of tho works 
which they might demand. 

Route No. 7.— This route, starting fVom tho North Bentinck Arm of the sea, 
follows the Bella Coola gap in tho Oaacade Uountain^, and crosses the plateau to the 
Giscome Portage ; going thence by Fort McLaoJ to the Rivor Peace, which it foliow^j 
through the mountains. 

The information obtained concerning this route ia only of a ijBneral character. 
It in bollevod, however, that up to within 300 miles of tho sea, no higher elevation 
than 2,000 feet need be crossed ; bol tho passage of the Cascade Mountains wonld 
necessitate an a'fcont of some 600 foot above the level of the Yellow Head Pass, 
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Little can bo said regarding the practicability of reaching the Pacific at 
other points than those onumci-atod. 

Lieut. Palmer made an exploration ftvm Bentinok Arm into the interior. With 
that exception, no examinations have been mode in the country lying botwoen 
Bute Inlet and the Biver Skeena, a distance of some 300 miles, since it was first 
Visited by Vancouver and Mackenzie in 1793. 

Information on the subject is bosedmainlyonthehearsay reports of Indians; and 
the possibility of advantageously crossing the Cascade Uountains from the East to tho 
coast, in a more northerly direction than the routes indicated, can bo nothing moro 
than mcro conjecture. 

(Line from tbe mainland Ui V&nooiiyer Island.) 
The attempt made to find a line for the railway from the mainland to Esquimault 
on Vancouver Island did not result satisfactorily. For a distance of 50 miles west 
i^-om Waddington Harbour the only couitie is to follow the odgo of the high 
rocky bluff's which skirt Bute Inlet, a line involving the formation of a number 
of short tunnels and requiring much heavy woi'k. 

(Formidable bridging required.) 
The most serious difficulties, however, present .themselves in passing fVom the 
mainland across the Valdes group of islands to Vancouver Island. The bridging 
found necessary within a distance of 30 miles is indeed r.ot only formidable, but 
without precedent. Besides tunnelling and heavy i-ock excavations, the following 
works are called for ; — 

One clear npan bridge of 1,100 feet, at Arran Rapids. 

" " 1,350 " atfirst opening of Cai-doroCbaQuol. 

" " 1,140 " at second opening of Cardoro Channel. 

" " 640 " at third opening of Cardero Channel. 

" 1,110 " at Middle Channel. 

'- " 1,200 " atfiratopeningof Seymour Narrows, 

" " 1,360 " atsecondopeningof Seymour Narrows. 

The whole distance fi-om Waddington Harbour to Esquimault may be computed 
at about 240 miles. The oxploratior. showed that the work on some 25 miles near 
Esquimnnlt would pi-ove heavy; the remainder of the distance comparatively light.* 
•Vi'h Report, Jaauttty, 1874. 
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In the f mirth year. 
1874. 

BoTore the cloflo of winter, another oxaminntion was made of that section of tho 
country lying between the Bivei-s Clearwater and Thompson, along the general 
dii-ection of Blue Hiver. The object of this examiuation was further Ixi t«8t the 
practicability of ihe projected fioute No. 5 of last year, and to prepare for an instru- 
mental Bnrvey, shoald circamstancos warrant it. The exploration, however, did not 
result salisfkctoiily. A line was deemed possible, but with gradients so unfa- 
vourable, and with works of coastmclion so heavy, that any further expenditure on a 
survey in this quarter was considered inadvisable.* 

(Renewed eObrta to crosH the Cariboo UoaDtalns.) 

An attempt was likewise made at another point to pierce the mountain range 
which walls olT the River Thompson and that portion of the Biver Frascr below 
TSte Jaune Cache, fh)m the central platean of Bi-itish Columbia. There were still 
some hopes that a break in tho range might be discovered in a north-easterly direc- 
tion from Lake Clearwater. A partial examination made late in the previous season 
gave promise that such an opening might be found. The information obtained 
fh>m this explomtion set positively at rest the question of a direct practicable route 
across the Cariboo range from the Yellow Head Pass to the coast. The summit of 
the divide at the lowest place that could be found on this route was an immense 
glacier 7,000'fcet above sea level. 

(Be-examlnatloii by tho Cuqalhatlo.) 

A re-examination was made of that part of the route which lies betwcop Kam 
loops and the Lower Fraser, by the Coqnihalla Pass. It was found that while im- 
portant changes could be ctTected on the line as originally surveyed, the gradients 
would still remain unusually severe, and the works of construction would be 
extremoly tronbleeome and expensive. The climatic objections to the route were also 
confirmed. 

(Explonttlon by the 8tnillkiun«eD VaU«y.) 

An attempt was made to find a new route across tho Cascade Bange to the south 
of the Coqnihalla. The object was to trace a lino to connect the Fraser, below Hope, 



* Vidt Appendix D, page 101, Report by Joseph Hunter. 
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via the Similkamoen valley, with one of the lines in the interior already establiBhod 
end thence across the main Rocky Moantain chain. Thia exploration i-esulted in 
failure; no practieablo line was fbnnd.* 



(Eiiploratloa b; tba Tuluneen VAlIe^.) 
A Anal effoH was made to find a route through this section of the Cascade range, 
by a branch of l)Ki Coquihalla and the conrse of the Biver TaUmeon ; but it 
proved still more unsatiafactory, the way being completely barred by mountain?.* 

(Surrey along tbe Lower River Fraaer.) 

The instrumental survey made this year from Fort Hope to Bon-ard Inlot was so for 
Bttisfactory as to establish the fiict that the line was perfectly feasible and the gradients 
fuvdurable, although the bridging of the wide and deep river channels would be 
expensive. Three tunnels appear to be necessuiy, having a total length of 3,400 feet, 
but only at a few other points would the work of excavation be heavy. 

It was considered impoi-tant to obtain exact data tn order to form a reliable 
estimate of the difllcultios to bo encountered along the canyons of the lower Rivera 
Fi-asor and Thompson. The engioeenng force available w.os insufficient to make a 
minute survey of all the very serious difficulties encountered, extending as 
they do successively for seventy miles. It was deemed advisable, under 
the circumstances, to select an average section of the canyons for examination . 
accordingly, a trial location survey waa made for a distance of foarteen miles up the 
Fraaer from Tale. On this fourteen mile section the survey showed that 
tunnels of an aggregate length of 6,385 feet, together with formidable rock 
cutting.4, would be roquired. Favourable undulating gi-adients could, however, be 
obtained. 

(Re^urvey from Lake WllllAni lo tha Obincotln Plateaa.) 

A trial location was made to improve the difficult portions of the route 

designated No. 4 (vide report, Jan., 1874) from Lake William across the River FraB«r 

to the Chilieotin Plateau, and it was found that the difficult work reported may bo 

considerably reduced. In the first nine miles, the work would bo heavy, with aatoop 

* ViJt Appeodii E, p&ge 105, Report hf Joha Trutcb and H- J. Oanbie. 
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grad* for throo miles of about 100 feot por milo. The lino would then require to 
croea the Fi-aser by a single span of 1,100 feet from vlitT to cliff, at a height of 390 
feet aba^ro the water. The tunnelling would bo reduced from a total length of 3,500 
feet to 800 foot 

AnothcA- portion of the route No. 4 between Lake Canim and Clearwater valley 
was likewiijotarToyed, with the result of showing that the heavy works on this 
bcction may be gi-eatly lightened, should a carofiil location survey be made.* 

(Survey Froni Yolloir Head Ptaa to Fort a«orge and Bute lolet.) 

Tho failaro which attended the several attempts to find a direct route from the 
Yellow Head Pass Hcrass the Cariboo range of mountains to the coast, together with 
tIro unsatiufaotory character of the lines already surveyed to Burrai-d Inlet, Howe Sound 
and Bute Inlet, led to an instrumental examination of the route from Tele Jauno 
Cache down the valley of the River Frasei' to Fort George, about 210 miles, and 
thence across the country towai-d the line previously explored, to Bute Inlet. The 
length of lino under examination, over <K>0 miles, and its remoteness from any base 
of supplies, rendered it impossible to finish the whole survey la one season. Some 
of the parties met and connected their work, but others, engaged between Fort 
George and the coast, failed to do so. A gap of somo 50 or 60 miles remained 
unexplored. The knowledge acquu-ed from this survey gave promise that a 
practicable line, with facouruble gi-adionta, and with comparativoly light work 
might be obtained. 

(Kxplonttlon Inland Crom Dean and Gardner ChsDiielB.) 
It was considered advisable likewise to extend tho explorations in a northerly 
direction. Scarcely anything was known of the country between tho latitude of 
Bute Inlet and the River Skeona. The coast, it is true, had boon explored and 
mapped by Vancouver in tho lost century, and had occasionally been visited; but tho 
country extending inland for a breadth of over 200 miles, was virtually a blank on 
tho map. 

It was therefore deemed advisable to direct attention to this unexplored region, 
* Vidt Appendix F, page 107, Report bj Hftrcus Smitb. 
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Accordingly, in the8ea»on of 1874, explorations wero commencod. The various 
inloUou tho Goant were examined; tlio interior wiu tnivorBod, and some knowledge 
of its general faatui-e^ was obtained.* 

Barometric surveys were made from the Dean and Gardner Inlets, and from 
other points on tho coast, to ascertain the elevation of the lowest deprotwion in the 
Cascade Atonn tains. These various examinations furnishod information which jua- 
titiod the expense of asui'vey the year following, from Port George to Dean Channel, 
and gave foundation for the impression, that, with the exception of difficulties on the 
oxti-emo western section of twenty miles, a favourable line might be secured to Gard- 
ner Inlet from the northern bond of the River Fi-aser, near Fort George. 

In the Fifth Year. . 

1875. 

(Ezplorallon flrom Fort Oeorge to Edmonton, viA Smoky River Pau.) 

The operations uf this year wero commenced in mid-winter, by sending a, pai'ty 
acrods the Itocky Mountains from the northei-n bend of the Kiver Frasor, via the 
Smoky River Pass. 

The party loft Fort George on the 11th of January, pursuing an easterly course 
along the north fork of the Frasor, between the &4th and fiSth parallels of latitude. 
The north branch of the rivei* was followed to its sonrce, which was discovered in a 
semi-circular basin, completely closed in by glaciers and high bare peaks. The 
southern branch was then followed, and for about fifty miles the course was favour- 
able. The i-oute then entered the heart of tho Mountain Ran^e, still ascending with 
easy gi-ades for some twenty miles further. The ascent rapidly attained the highest 
pointer continental "divide" at 5,300 feet above the sea. The exploration then 
continued in an easterly direction along tho flank of the mountains, to the River 
Athabawa, not far below Jasper House. By this oxplomtion wo obtained a correct 
knowledge of the geography of the region, and established the fact that a railway might 
bo carried through the Smoky River Pass ; but that no object would be accomplished 
which could not bo much more easily and betterattainedby adopting the Yellow Head 
Pass. 

• Vidt Appvadix O, page 137, Report oo eiploratioD bj Charleg Roretsk]-. 
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The )iarly engaged OD thia hozardoutt cxpodition, in the counio of Iboirjonincy, 
liiivtjlled 900 miles on sdow uhoes. Thoy suffered unumial hardship. For 
twenty days in January the thermometer averaged 30" below zero, the 
inininium being 53°, Many of their doya |}crished ; their dog trains became com- 
plotcly dittahled, and they had eulen oveiy muraol of their pi-ovUione throe daye 
before they reached the neai-est Hudson's Bay Fort> 

(Eixpioratloa of the ITozco Valley.) 

As a preliminary to beginning an instrumental suiTeyja party was sent early in the 
winter to explore that portion of the line in the Nazco Valley, left unsurveyed, bo- 
twoon Port George and But© Inlet, at the close of 1874. Before the opening of 
spring, thoy roported that there wore no serloas obstacles to be encountered. 
(Oonoentrstlon or operations.) 

In previous years, surveying operations had been widely divergent, increasing 
the difficnity of supervision, a.i well as adding to their cost. There was no longer 
necessity for this condition of things, as the field of enquiry in the Southern and 
Central Districts of British Columbia, had been well travelled over. Accordingly, it 
was deemed expedient to confine the sui-vey operations of this season to the country 
to the north of Bute Inlet and Tete Jaune Cache. It was also determined to make 
a location survey on Vancouver Island from Esquimault to Nanaimo. 
(Trial loosUoD from the Yellow Head Pass to Fort Qeorge aud Bate Inlet.) 

The reported results of the Smoky River expedition also pointed to the ezpo- 
dioncy of making a trial location from Yellow Head Pass, down the valley of the Biver 
Fraser to Fort George and thence across the country by the Kazco valley, to the 
Homathco and Bute Inlet. 

Five parties were selected for this work, and as the season for operations was 
advanced before those detailed for the survey lying between Fort George and 
Yellow Head Pass could reach that locality, arrangements were made for them to 
winter in the mountains. They were thus enabled to take advantage of any oppor- 
tanity for carrying on field operations during the winter, and in the following season to 
save the time usually taken to reach these distant stations. 
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A tnal location was complotod nearly Iho whole way from Wadilhigton Hui-bour 
to Rivor Stewart by the Nazco valley. The Burvey was carried t-hrough the Cascade 
mountains by the eaat brancli of the Homuthco, whore a more favourable lino 
was obtained than that by the west branch, giving an easier ascent (o tbo ccntrul 
plateau, with loss tnnnclling and heavy work. In the locality of the Blackwalcr and 
Chilueuh Rivers, difficulties wore mot, which called for u revision of the sui-veys at this 
point. 

(Barvey from Fort Gaorge to Dmd Chanael.) 

An oxploiTitory survey was made from the Kamsquot'Bay, on the Dean Channel 
up the vnlloy of Salmon River, intersecting the lino to Buto Inlet from Fort 
George in the valley of the Blackwater. This examination gave promise of a com- 
paratively favouiiible lino to Dean Inlet, aome 50 miles shorter than the line to Buto 
Inlet. 

lEiplorallons at Qnrdiier Inlet) 
The explorations made at Gardner Inlet wei-o not aatislactory. A lino of moauure 
ments was made from Kemano Bay by a valley across a depression in the Cascado Moun- 
tains. The Burvoy terminated 22 miles from Kemano Bay, where a Lake was found 
flowing in the opposite direction from the coast. This Lake proved to be not moro 
than 2,7^0 feet above the tide, but an intei'vening ridgo, 4,019 above sea level, would 
require to be tunnelled. 

( Fine III verPoBB.) 

An exploration made in tbe coui-se of the yeai-, confirmed the fact reportod by 
Indians, that a depression in the Rocky Mountains existed some 50 or ttO niilos south of 
Peace Rivor, designatetl Fine River Pass. It appears to be of no great altitude, and of 
sufficient imiwrlance to juatity further examination should it be deemed advisable to 
incur the expense of continuing the survey to any points further north than those 
which have been under consideration.* 

A description of the survey operations during the year, with full detail-?, will bo 
found in the Appondix,| 
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In the Sixth Year. 

1876. 

(Winter examlDBtlon or tbe coast) 

The work tbU year began with a winter examination of the coast. Little or noth- 
ing Iwiiig known of the climatic condition of the several deep Inlets or Fiords which 
indent the mainland, except daring the summer, it was considered necessary to gain 
some knowledge of them in winler. An expedition was accordingly despatched by 
steamer, at the beginning of February, to obtain as much information as possible 
respecting the formation of ice in the different channels, and to make special exploi-a- 
tions on shore in the valley of th e Kitlope. 

Much ice was i-eported in (rardner Inlet. The steamer fii-st struck it at about 25 
miles from the Head, The Indians met there stated that the Inlet had been frozen 
over for about a month, and, as the ice remained until April, a considerable extent 
of this Inlet mu^thtive been unnavigablo for fully three months. 

The Indians at the same time stated that the phenomena of that winter were not 
in accord with those genei-ally experienced ; that Gardner Inlet was seldom frozen tn 
tbe same extent as it then was, and that the greatest distance the ice had been known 
to extend down the Inlet was to a point abouttwo miles below Kemano, and that oven 
this extent was of rare occurrence. Alx)ve Kemano it is not enrprising that the water 
r>honld freeze when the temperature is low. The inlet is narrow and land locked, and 
the water, which is reported nearly fresh, is rarely ruffled by a breeze. 

The Indians stated that Dean Inlet had been frozen for a short time, but that 
tlicro had been no ice at Bute Inlet during the winter. 

Snow slides are reported an formidable difficulties in many localities in the Cas- 
cade range. Where the mountains arc steep they are most f i-equent. In some 
places, acres of thick masses of snow, carrying trees and boulders, slide down the 
mountain sides with groat riolenco.* 

(Unmcoeuiral attempt to ckmb the Cuciules.) 

The exploration made in 1874 and 1875, between Dean Inlet and Lake Francois, 
Mill remaining tinconnoctod with the examination made from Gardner Inlet, it was 

' i'iJr Appeadii J, page I7T, Repnrt on iriat«t riamination, bj C H. Oamsbj. 
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deemed advisable to fill up the intervoning gap with as little delay iid possible, aa 
future operaiions might be determined by the result obtained. 

Accordingly, the party sent fVom Victoria in February waadirected to perfbrmlho 
work, if possible. The weatherj however, proved unfavourable. Tho snow was so deep 
that every efTort was fi'iiitlese. After great labour the party succeeded in making an 
exploration up the River Kitlope, 46 miles, discovering that the som-ce of that river 
is in a basin or low " divide," between the watei-s of the Dean and Oardner Inletft. 
They did not, however, succeed in passing across the Cascade chain. 
(Severity of the winter.) 

The severity of the winter of 1875-6 in British Columbia, was, according to 
every account, beyond precedent. This ciivumstance was so far fortunate, as it 
afforded evidence of the more marked climatic difficulties to be. contended against. 
Tho snow-fall was groat, and the floods in spring time were unusually heavy, indi- 
cating where precaution is necessary in locating the line. 

(Completion of the trial location to Bute Inlet) 

A trial location survey was completed from the Yellow Read Pass, by Iho bankfl 
of the Fraser to Fort George, and aci-oss the country to the Homathco, where a 
ro-flurvey and location has been effected through the Cascade chain to Waddingtou 
Harbour. Gi-eat improvement has been made on the line first traced. It is not 
possible to avoid tunnels and heavy rock excavations along the descent by the 
Homathco to the sea, but it is found that the quantity of work firat deemed necessary, 
can be much reduced. Tho last survey shows eight tunnels, with an aggregato 
length of ]^ miles, on tho fli-st 46 miles east from "Waddington Habour; and six 
tunnels, in all f of a mile long, thence to tho Yellow Head summit ; a total aggregate 
on this route of 14 tunnels, tho length being 2 miles on the 547 miles of line. The 
heaviest ascents from the Keaarol05'6fect, 84feotand^6feot per mile. Tho aggregate 
length of the first is 13|^ miles, and of tho two laltei-,3 milos. At no point on tho 
remaining length do the gradients exceed 62'8 feet per mile. 
(Trial location to Dean Inlet.) 

The trial locition suiToy from tho Doan Channel, by the Salmon, Blackwator and 
I»<cnllao^li Rivers, to a ]X)int of intersection with the Bute Inlet line, in tli« Chilscoh 
valley, has rositlted favourably. The line to Bean Inlet ia 55 miles shorter than to 
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BqIo Inlot. There are, however, 8 miles of a ^fadient, llS^feot per mile, one mile of 
105'6 feot and 19 miles, ranging firom 6(i feet to 92 feet'per mile. With the exception 
of these 28 miles, thei-e \a no gradient oror 528 feet per mile, between Doan Inlet and 
the Yellow Head summit. For a distance of 20 miles, heavy bridging and excavation 
will be called for, together with 13 tnnnoU of an aggregate length of 2 miles. 

(Alternative Una to Dean Inlet.) 
The exploratory Bnrvey of an alternative line from Dean Inlet has been made. 
It leaves tbe Salmon Itiver about 45 miles from tide water, crosses a " divide " to 
waters which flow in a north-easterly direction, and follows tho course of the Rivors 
Encbu, Kechaco and Stewart, to a point near Fort George. With some exceptions, 
the gradients and works of construction on this line would be easy, but its length is 
IK miles greater thim the more southern line to Doan Inlet. 

(Exploration Inland from Oardner Inlet.) 
The exploration made this year, south and west fVom Lake Francois, developes 
the fact that a favourable line, with light gradients, from Fort George to within 22 
miles of Kemano Bay, on Gardner Inlet, can bo fiocurod. On the remaining 22 
mites, however, grave diffleultios are to be met. 

(B«-»nrv0j betireea Yale and Lytton.) 

The re-survey along the River Fraser, between Yale and Lytton, establishes the 
entire practicability of the lino between these points. Easy undulating gradients 
may be secui-od, but the works of conatrnction will be heavy. 

A detailed account of tho several explorations and surveys, together with a 
description of thoengineenng chaiwiler of the lines examined and results to dale, 
is presented in the Appendix,* 

THB WOBK AOOOHPLIffOED IN THR HOUNTAIN REOtON. 

The results of surveys in the Mountain Region may bo thus recapitulated : — 
The information obtained is tolerably complete as regards the greater part of the 
country between thesonthem boundary of British Columbia and the 5fith parallel. The 
examinations in this region have extended over a breadth of seven degrees of 

( T, pa^e aG4, 



Digitized byGoOgIc 



latitude bj fifteen degrees of longitude. The only portion roepecting which our 
information ia deficient, is the district borderinjf on and dr^nod by the Kivcr 
Skeena and itfl tributarief. 

(Tbe Bockf Uotmtaln Passes.) 

Six paAscs through the main Bocky Mountain chain have been examined : the 
Peace River, the Fine River, the Smoky River, the Yellow Head, the Athabascaand 
the Howae. Two of them, the Howse and the Yellow Hoad, have been regularly sur- 
veyed. Those examinations, together with the surveys and explorations which 
have been raRde throughout the (untignous districts, show that beyond question tho 
advantages of the Yellow Head Pass, — every consideration being taken into account, — 
outweigh those of any of the other passes; that the opening at Uiat point offers 
superior facilities for carrying tbe line of railway through tho main range of the 
great mountain chain ; and in fact that the Yellow Head Pnss, bettor than any other, 
opens the way to eveiy harbour on tho coast, from the sti-nit« of Juan de Puca 
to the latitude of Dean Inlet. 

The harbours north of Dean Inlet are equally accessible by the Yellow Head 
Pass, It is possible, however, but by no moans certain, that the more northern har- 
bours may be reached with greater ease by one of the more northern passes of Pine or 
Peace Eiver. Accordingly, the selection of a terminus on Gai-dner Iidet, or at Port 
Essington, would call for more extended examinations in the mountains in the northern 
latitudes. Indeed, regular railway sui-veys, from the coast, via Pjne River and Pe.nco 
River, to the prairie region to the east, would be required, to obtain data for com- 
parison with the Yellow Head Pass, and to determine which of the routes may be pre- 
ferable. 

While the question of the Pine River and Peace Iliver Passes, in connection with 
lines to the two most northern harboui-s, is yet undecided, it is, howcvoi', undoubtedly 
established that tbe main Rocky Mountain chain can be crossed with easebytlie 
Yellow Head Pass. The major problem is accordingly satisfactorily solved, and it 
remains to be considered how tho minor ranges of mountains, and the other phy^iical 
obslacies which present themselves, mny be surmounted or avoided, 
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(Boats througb tbe Tellow Heftd Pass.) 
Starting trom tbe Athabasca, a rivor on the prairie side ol' the main chain, at a 
I>oint known as old Henry House, the line enters the approach to the Yellow Head 
pass, and followB a westerly coai-se through a fine, meadow-like expanse, lying fully a 
vertical mile lower than the lofty peaks which rise up on both sides. Passing through 
this low, o|)en, and favourable passage, thelineconttnuesinitsdue westerly uoarse, in 
all, some fiO miles from old Henry House, to T6t« Jaune Cache. At this point, it inter. 
sects a remarkable valley, sunk deep in the mountains, and stretching for more than 
400 miles in a nearly straight aoi'th-westerly and south-eaHterly course. 

To the north-west, It is occupied by the River Fraser, and to the south-east by 
the Cunoe Bivor, to Boat Encampment, and thenco by the Columbia and tbe Kootenay 
Itivoi-8 to beyond the international boundary line. This oxtraoi-dinary valley is at an 
elevation of from 2,000 to 3,000 feet above the noa, while at no groat distance fi-um it 
on the north-eastei'n side, the creels of the liocky Mountains, stand erect from 
10,000 to 15,000 feet in altitude. 

(DeOeoUon or Bonle.) 

Lofty mountain masses extend on the opposite aide of this deep-lying and singu- 
larly straight valley or ti-ough. These mountains are continuous end unbroken,except 
at two points. The most southern opening is abreast of Boat Encampment, whore 
the Canoe River flows into the Columbia, and where the latter river all but completely 
reverses its course, and flows south through the passage. The more northern open- 
ing, not far south of Tete Jaune Cache, contains Lake Albreda, which, at certain 
seasons of the year, discharges its wators both north and south,tho southerly discharge 
feeding tho Bivor Thompson. The Thompson itself flows in this locality nearly duo 
south, and is walled in between tho Columbian range on the east, and tho southern 
extension of the Cariboo Monnlains on the west. 

(tTnauccesafal efibrta to pierce the Cariboo Hountnlni.) 

Alany fruitless attempts have been made to carry the i-ailway lino through 
the colossikl wall of mountains which presents so imposing a barrier to ito 
westerly coui-so for so many miles north and south of Tete Jaune Cache, So far aa 
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known, every depreeBion has boon csaminod, nnd every indentation explored, witfaont 
tuccesa. The few lateral valleys, which at wide iotoi-valH exist, immediately t«rmiData 
in gorge?, aguin to disappooi' in glacial sources at high altitudes. 

It Ik evident that at Teto Jauno Cache, two courses only areopen tor the railway. 
The one in a north-westerly direction by the Fraeci- and the groat valley described ; 
the olhor duo south by tlio Albreda and tho !Kiver Thompson. By either of these 
two routes the lofly and defiant Cariboo Mountains may be Oaaked, and the great 
platoau in the interior reached. 

(The Central PlateHlL) 
Between tho 49th ond 60th pai-allels, tho greater poHion of tho central platoati 
of British Columbia has agenoval uniformity' of altitude, vai-ying from 3,600 to 4,000 
feet. Many of the rivers are sunk deep below tho general Burfaco, and tho plateau is 
crosEiod here and thoro by iri-ogular hilly ranges of considerable olovation. Towards 
tho north-west, the plateau posses into a somewhat lower level, with many lakes, 
lying at a general olovation of more than 2,000 feet^ above the sea. In this soction 
tho river valleys are less shai'ply cut than those described further to the south-east, 
and are, in consequence, more Avonrable for railway construction. 

(UneB throuKh the Caicade Mountains.) 

The Cascade chain, which rises between the conti-al platoau on the one side and 
llio coast on the other, presents everywhere formidable difficulties. It has now been 
piorcod by at least twelve diftorent lines, five of which have been surveyed with 
transit and level, the others have been oxploi'od and barometric measurements made. 
Of the twelve lines, it is known that the five instru men tally surveyed are practicable 
for railway construction, and it is believed that tbi'oe others can bo placed in the 
same category, making in all, eight linos fi-om which a choico may be made. Tho 
remaining four can bo loft out of consideration. The eight lines i-cfcricd to wo as 
follows : — 

By the Coquihalla to Burrard Inlet. 

By the Fraaer to Burrard Inlet 

By the Lillooet and Lake Anderson to Howe Sound. 

By the Eaul Brunch of the Ilomathco to Bute Inlet. 
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B; tho West Branch of tho Homathco to Bute Inlet. 

By tho River Bella Cools to the North Bentinck Arm. 

By Salmon Biver to Dean Inlet 

By the Kemano Yalley to Gardoei- Inlet. 

By the River Skeena to Port Es^ington. 

Although these eight lines through the CaHcsdos may be viewed aa practicable, 
one of them, that by the West bi-anch of the Homathco, is Bubstantially a loop line 
between two common points, and being less favourable and more costly ihan the line 
by tho East branch of the same river, ie practically auporseded by the latter. 

On tho other hand, the surveys across the centi-al plateau have led to the com- 
bination of portions of one or two linos, so aa to form distinct lines, thus resulting in 
eleven definite routes. 

(Routeafroni the Yellow Head Pass to the eoiut, ) 
These rouleii ai'o classified In groupa to &cilitato comparison. Tho Southern group 
compriaeR those terminating at points near the extreme southern limit of the coast of 
the mainland. The Central group embraces those lines converging at Bute Inlet, 
opposite the middle portion of Vancouver Island. Tho Northern group embraces 
those roatos which load to hai-bours on the coast, entirely to the north of Vancouver 
Island. 

SODTHEKN OROtJF, 

Route No. 1. — From Yellow Head Pass, vid Ltvko Albreda, River Thompson, 
Lake Nicola and Oociaihalla Yalloy to Bnirard Inlet. 

Roate No. 2.- From Yellow Head Pass, vid Lake Albreda, Rivor Thompson and 
the Lower lUver Fraser, to Burrard Inlet, 

Route No. 3.— From Yellow Head Pass, vid Lake Albreda, Rivera Thompson, 
Bonaparte and Lillooet and Lako Andciaon, to Howe Sound. 

CKNTO&L oaoup. 
Bouto No. 4.-— From Yellow Head Paas, vid Lako Albreda, Rivor Thompson 
Biver Clearwater, Lac-la-Hacho, River Chillicotin, and East branch 
of River Homathco, to Waddington Harbour. 
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Soufo No. 5. — Alternative route to No. 4. Diacuasod in formoi- progress ropoi-ts, 

but now abaudoDod. 
Bouto No. 6. — Fi-oni Yellow Head Pass, vid River Fi-ascr, Foi-t Gooi-ge, Kiver 

Chtlacoh, Bivflr Nazco, and Baet Brancb of Biver Homatheo, to 

Waddington Harbour. 

NORTnEBK UHOUF. 

Boule No. 7. — Fi-om Yellow Head Pasa, vid Eivcr Fi-asor, Fort George, Rivci-, 

Chilacoh and Bella CooIiOj to North Bentinck Ai-ni. 
Bouto No. 8. — Fi-om Yellow Head PasH, vid Biver Fraeor, Fort George, Eivor 

Chilacoh, Itiver Blaclcwat«r and Salmon Btver, to Dean Inlet. 
Boute No. 9. — From Yellow Head Pass, vid River Fraser, Port George, Biver 

Neohaco and lower portion of Salmon Biver, to Bean Inlet 
Boute No. 10. — From Yellow Head Pass, vid River Frasor, Fort George, River 

Stewart, River Nechaco and Kemano, to Gardner Inlet. 
Boute No. U. — From Yellow Head Pass, vid River Fi-aser, Fort George, Biver 
Stewart and River Skeena, to Port Eesington. 
(The routes U> Northern harbours.} 
The two last on the li^t, No. 10 and 11, are but imperfectly known. Enough, 
however, lia«i been learned respecting the poaitiou and levels of the lakes and rivers 
and the general topographical features of the Rouatry on Ihe^ i-outea, to justify Iho 
belief that further and more accurate surveys would result in obtaining feasible 
railway lines. 

It is not supposed that these lines would be free from engineering difficulUos. 
Indeed, it may be assumed that heavy work would be unavoidable in the descent 
fi-om the level of the lake district, in the interioi', to the sea, through the Cnscndo 
i-angc. The extent of these difflcnltios, and the best mode of overcoming them, can 
only be ascertained by instrumental surveys. 

In the meantime, it ia deemed advisable to keep these northern routes in promi- 
nence, on account of the advantages which they undoubtedly possess, viewed in con- 
nection with the question of through traffic. 
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(The roiitea open for oonalderallon.) 

These oloren routes, reduced to ten by the abandonment of Route No. 5, termi- 
nate on the GOBfit of the mainland at seven distinct harbounii, and thej all converge 
to Yellow Head FasB. To the number may he added the two additional routes, run- 
ning east from the two most northern harbours, by the low-lying pauses at Peace 
and Pine Rivers. Thus, wo have in all, a dozen routes across the Mountain Region 
open for consideration, but for the reasons set forth, a comparison of them will be 
limited to the ten especially described. 

Operations in the Pkaibic Rboios. 

In the First Year 

1871. 

The prairie country merges into the woodland between Red River and Lake of 
the Woods. An arbitrary dividing line between the two Regions might be drawn at 
any point in that locality ; but as it will be tbund convenient during construction, to 
carry tho limit of the Woodland Region west to the well-established point, Selkirk, 
it has boon deemed advisable to consider the Prairie Region to be boaodcd on the east 
nido by the Red River and Lake Winnipeg. 

(LlmlU of the Fmlrte Region defined.) 

For similar reasons, it is expedient-to adopt a well-defined boundary lino on the 
western side of the Central Region. In general termR, the Rocky Mountains have been 
taken as the western boundary. These mountains undoubtedly form bold, geographical 
land marks. On their eastern side they rear themselves high above tho adjacent 
country, and from their lofly creste, here and there, groat spun or subsidiary monn- 
tain masses project, which stretch out into the lower lovei, forming intermediate 
valleys, so that a lino along their base would be extremely sinuous and difficult to 
trace. Moreover, explorations in the Mountain Region have, for the most part, been 
confined to the country on tho western side of tho various passes. As thane passes 
are fonnd on the lino of boundary of British Columbia, the eastern limit of that 
Province ts a convenient division line between the Central and Western rt^ionn of the 
survey. 

The Prairie orCentral Region will Ihoi'efore be assumed to extend from Red River 
and Ijake Winni^tcg on the east, to tho boundary of British Columbia on the west. 
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(Oeneral CharacteiiitlOft) 
It will not be necesaaiy to doscribe tbo physical cbaracteriatics of tbe Pi-airie 
Itegion, a fall dosci-ipUon baving already been given in previous repoi'ts * 

(PrevlooB Ezplorottoiu.) 
1871 

The explorations made by the Imperial Government, within the limits 
of the Prnirie Beg ion, suggested that no complicated difficulties of construction would 
be experienced. Tbe information obtained, however, indicated that, as the rivers 
which drained tbe region flowed for the most part in deeply eroded channels of great 
width, tbe bridging might pmve a serious consideration. Special information on 
this point, therefore, became indispensable. It was equally necessary to obtain further 
data relative to the approaches to the several mountain passes, 

(Commencement of Bxamlnatlons.) 

Accoi-dingly, in 1811, parties were sent out to examine the Plain Country 
in different directions, between Ited River and tbe mountains. The infarmation 
obtained, confirmed the view that in many sections the great river channels could 
not be crossed without great cost. Difficulties of this character promised to be least 
formidable on one route ; that by Lake Dauphin and the valley of Swan fiivor, 
to the level of the first prairie steppe, near Fort Felly, and thence proceeding 
nearly due west to the South Biver Saskatchewan, which it crosses about latitude 
62° 22'. The channel in tbis locality was found comparatively easy for bridging. 
West of the crossing of the South Saskatchewan, a line was prajected to cross 
the Korth Saskatchewan at one point only ; which crossing, it was considered, might 
be effected nt some distance above Edmonton. It was hoped that the enormously wide 
and deep ti-oughs through which the rivers of the plains in many places flow might 
be best overcome by the line being turned in the direction described. 

The explorations were extended in a westerly direction to Bocky Mountain 
House and Kootenay Plain, nearHowse Pass; as well as to the River Athabasca, as 
fur a.') Jaspev House. Branch explorations were likewise made to Lac la Bicbe, 100 

*Tide Report January 18T4, page 6. 
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miled to the noi'th of Ibe North Giver Sa-tkatchewao and to other pointa. Important 
spocial iDfornwtioD was thua obtained i-especting a wide extent of country. 

The total diatance trarol led by these pai'tio4, west and north, from Red River, was 
fblly 5,900 milea. 

Tn the Second Year 
18T2. 
The knowledge acquired in the previous year, and tho open character of the 
coontry, which admits of rapid examination, wero considered a BufBcient reason for 
postponing regular railway surveys in this district until the worli in the mountains 
and woodlands, to the west and east, was further advanced. There wero, therefore, 
no examinations made in 1812, beyond the general recoimaisiance of the writer 
throughout the onltro field of survey. A reportof this journey has already been made 
public* 

(Psaoe Blver District.) 

In connection with the personal recmnaisaaiue referred to, explorations were 
made of the Peace River Disti-ict by membera of the expedition, detailed for that 
purpose. A wide extent of country, far to tho north of the Saskatchewan, was 
reported as being unsarpassed in fertility; and, notwithstanding its high latitude 
with a comparatively dry and salnbrious climate. 

In the Third Year 
1873. 
When the writer was travelling through the Prairie Region in 18T2, difficulty was 
occasionally experienced in iinding water suitable for thedaily wants of tho party. The 
subjectwasbroughtunder the noticeuftheGovemment, and recommendation was made 
to have the water-bearing qualities of each locality tested, and at points where a suffi- 
cient surfk^e supply was not found, to sink experimental borings. By this means it 
was hoped Uiat thopc^sibility of obtaining water by ordinary, if not by artesian 
wells, wonid be established. 

'Tide Report Jutnat^ 1674, pftg«a 11 and 3G, also "Ooean to Ocean." 
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<The question of water supply.) 

This duty was placed under the supervision of the Director of the GeologH-al 
Survey, who undertook an investigation with regard lo the water supply and the 
question of mineral fuel along the entire length of the Saskatchewan, between Rocky 
Mountain House and Lake Winnipeg. 

(latemal Navlsatloti.) 

During this season, surveys were made of the portages and streams between 
Lakes Winnipeg, Manitoba, Winnipegoosie, and the River Saskatchewan, at Cedar 
Lake, with the view of ascertaining bow far these seveml waters could be made 
available for navigation. 

In the Fourth Year 
1874. 
Examinations which had been made, established : Ist — That to carry the lino 
from Bed Biver vid the south of the Riding Mountains, would involve much heavy 
work in crossing thedeep and wide valleysof the Assiniboine and its tributaries. 2nd— 
That by making a divergence by the east and north of the Riding and BuckMoontains, 
and up the valley of S^van River, the heavy work wonld be avoided, but that the latter 
coui-so would necessitate a considerable detour ft-oni adirect lino. Accordingly, further 
examinations wero called ior. 

(Route by the Narrows ; lAke Manitoba.) 
A survey of the Narrows of Lake Manitoba was made with the view of ascertain- 
ing how fkr it would be practicable to bridge these waters. It was found that at the Nar- 
ows of the Lake, the width of the main opening is only 2,650 feet, wiih an average 
depth of 10 feet, and that the railway may bo carried across at this point at little 
ospenao compai-ed with the savi ng effected in avoiding the heavy work or the detour on 
the other linos which had been projected. By crossing at the Narrows, it was found 
that the length of the line is shortened about 30 miles. 
(Selkirk to LlTlii«Btone.) 
During the snmmer and autumn, an ezploratoi'y survey was made fivtm the 
crossing of Rod River at the Town Plot of Selkirk, in a nearly dne north-westerly 
direction, by the " Narrows " to the turn of the Duck Mountains, and thence up the 
valley of the Swan River lo Livingstone. 
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The whole diatanco ia over 270 milea. It waa odtablisbed that for 200 milo.^ the 
Hdo will have but few carvoa, and will bo othervriao fuvorablo. The line of aurvoy 
was pushed to the north of the Duck Uount^na, their northern edge forming an 
important objective point. 

Between the Duck Mountaina and the Porcupine Mountains, the Itiver Swan 
flows in a north-easterly diroction to Lake Wionipegooeis. The line, in attconding 
thin valley, passes to the south of an isolated elevation named Thunder Hill, rising 
to 1,937 feet above sea level. This survey ahewed light avoi-nge earthworks, 
with heavy bridging only on tho last thirty mile:!. In the latter section, thero are 
six gullies of about 1,000 feet wide, from 50 to 80 feet deep. 

(Cbaraoter of tbe Oonotrr Traveraed.) 

Between Selkirk and Livingatone, woodland and ptaiiio generally alternate for 
tho first 45 miles from the Red Biver. Some wot soil, however, is met with in this 
stretch — in one inatance, running into a bog three miles acroae, but drainage ia not 
difficult, aa there is a good eastern fall. For the succeeding 50 miles, the country is no 
so low, being elevated about forty feet above the level of Lake Manitoba. For the 
most part, it is wooded with scmbby oaks and good sized poplars. Freijuont patches 
of wet land make their appearance, but it is capable of being drained by ditching, 
iind converted into meadow land. 

For about twelve mileB,np to the Narrows of Lake Manitoba, tho landisgenorally 
low, Id some spots being but little above the high water of the lake. 

After passing tbe " Narrows," the land continuen low for some fifteen milen, but 
thronghout the remaining 150 miles, till Livingstone ia reached, the natural drainage 
is excellent, if wo except the immediate neighbourhood of Lake Winnipegooeis. In 
tho low country, a number of muskegs will have to be ci'ossod, but they are reported 
to have firm clay bottoms, and to be, genei-ully, not difficult of drainage. 

All along tho lengthy section, betwoon the lake district and Livingatone, the 
soil is, generally speaking, productive; a descnpttoD peculiarly applicable to the 
Swan Biver locality, some sixty miles in length, by about twenty miles broad, where 
tho soil is exceedingly rich. 
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(The rtmber Supply.) 

With regard to timber, well-Bized poplars are abandaot everywhere. On the 
fifiy miles of the route, east of Livingstone, white sprace trees of escellent quality 
were found, with a diameter of 2} feet; some reaching 3^ feet. On the Dack 
Kountains, a magnificent growth of this timlier a reported, much of which is within 
coey roach of the line. A sprinkling of tamarac is also met In some places. 

The presence of timber in the distrtot described is iiuportant It must prove 
invaluable for construction purposes in the extensive prairies at no distant date.'*' 

About fifty miles east from Living^lone, the lino passes thi-ough an abundant 
supply of gravel, suitable for ballast. 

(NavtgaUoo of Lakes ajid Rivers.) 
Dui'ing theaoason, a survey was made between Lalcos Winnipegoosis and Mani- 
toba, with the view of connecting the two waters. Other surveys of a similar kind 
wore made at points on the Saskatchewan, having in view the improvement of the 
navigation. 

(Boring OperatlouB.) 
Boring operations in connection with the question of water supply were com- 
monccd, but much progi-ess was not made. 

'(TelegTBpb Us Edmonton.) 
It was deemed important to erect a telegraph along the railway i-oate, so soon as 
the line should tie determined. Tenders wore i-oceivod In Jnly , and in October, 
contracts were entered into for constructing a telegraph line fi-om Bod Kiver to 
Edmonton. 

(Location Survey, Selklrl^ to Livingstone.} 
ll being designed that the telegraph should be placed on the precise line of 
the railway and its general i-oule having now become established between Selkirk, 
on Bed Elver, and Livingstone, near Fort Pelly, a location survey became necessary. 
Accordingly, before the season closed, the location was commenced between Selkirk, 
and Livingstone, the surveying parties remaining in the field, and carrying on the 
work during winter. 

■ Vidt > i>p«ndii L, jnge 18G. Report bj Graaville G. CaDaingbam. 
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In the Fifth Year. 

187ft. 

The location eiii'veys were carried on with so muoh iletorihination and vigour, 

that, Dotwithstaiiding tho distance, fully 270 miles, and the inclcmoncy of tho 

weather, together with inadequacy of sheltoi-, the survey of the whole section from 

Livingstone to Selkirk was completed before the arrival of spring. 

(Exploring and Locating West of Livingstone.) 

It bocume equally necessary to prepare for telegraph construction on the still 
onger section from Livingstone to Edmonton, and thence to tho western limit of tho 
contrat region. 

Accordingly, in March, an-angements were made for carryiug on the survey, 
and during tho whole season, efficient exploring and locating parties were actively 
engaged between Livingstone and Yellow Head Pass, the distance being about 775 
miles. A detailed account of these opei-ations will be found in the Appendix. * 

Commencing at Livingstone, a rcconnoltering party advanced in a westerly 
(liroction along the general route, which from previous information, it was thought 
advisable to examine more thoroughly. The main survey party tbilowed, re- 
ceiving suggostiona and diractions from time to time from the exploring party iu 
advance, and were thus enabled to carry on the work of determining the line with 
rapidity. 

In a densely wooded country, it is necessary to have the line staked out with 
tolerable accuracy, in advance of telegraph construction, on account of tho nocossity 
for clearing. In a prairio or open country, it is not so important, but it is desirable 
U) havo the telegraph erocted along the general route of tho railway, and, whore 
practicable, on the precise lino, 

(The AtlaDtlc MUl Faelllo SwveyB Connocled.) 
The cowue of proceeding adopted in the open country, admitted tho determina- 
tion of the lino with sufficient precision, and favoured the rapid execution of the 

t tit Appendix H, page 1S9. Progreu Report hj B. A. F. Utcleod. 
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work. By tlie 13th November, a continuoaa oxploratory Barvey had boon made 
tvooi LivingHtono, wost, to Boot Biver, — a tribatary of the Athabawa— tho diiitanco 
measuiing 629 utiles^ Some porlions of the line thuij surveyed wore not perfectly 
satisfactory, and required rovision, but the work accomplished served the iiiimediato 
purpose, in connocLion with the oonatruction of the telegi-aph, and is, in ovory way, of 
great value. It formed the connecting link in the chain of exiict instrumental moosuro- 
monts from the Atlantic on the one side and the Pacific on the other, and tested iho 
accuracy of the levels which bad so laboriously been carried mile by mile fi-om both 

(UnsooceBaful Ezplonttloii.) 

During the year, a volume was published giving an account of the travels of the 
Earl of Southeek, some 15 years previously, in a portion of the Bocky Mountains. 
Some of tbo chapters of this book, and especially the sketch maps it contained, led 
to the hope that a more direct route might bo found from the Yellow Head Pusi to 
Edmonton, than any yet known. Accordingly, insli'uctions wovo given to lost the 
question by a thorough exploration, and, if expectations woro realised, to follow tbo 
exploration by an exploratory 8ur\-ey. 

It was considered important to have the examination made without delay, so 
that the overland telegraph should bo carried by the best route. 

In the appendix will be found a det^led account of this exploration.* It failod 
in its immediate object, but it estahlished that the line previously surveyed, from tho 
pass through the mountains, by the Athabasca to Root River, could be amended. 
(Location Went of Edmonton-J 

All doubts being set at re^t as to the proper course to bo followed, tho location 
of tho line thiough tho wooded countiy to the west of Edmonton, was deomod 
expedient, so that the telegraph might bo proceeded with. 

{Tbe Timber Supply.) 
The surveys this year showed that alai'gertractof country is covoi'cd with woods 
tlinn was previously believed. It was generally conceived that the country on 
tho south side of the Saskatchewan was an almost treeless prairie. Tho 
*)'i(f( Appendix M, pugn 103. Kiploration of Malipie VbU«J' Ac,b]r H. A. F. Hacleod. 
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eaginoenng parties, howerei', found a gro^tdoal of timber; fully one half of the 
line surveyed from Livingstone to Edmonton passing through woodland. Poplar is 
almost the only description of wood found. It is clc«er grained than that aeen in 
Ontario. "When dry, it makes very good fuel, i-eeembling in quality soft; maple. 
Wetitof Edmonton to the moantains, the country is almost wholly wooded, some 
groveaof very fine white spruce being found. As the mountains are approached, the 
poplars decrease in number, while increasing in i<ize. In thin district, scrub or pitch 
pine begins to appear somewhat plentifully, and among the monntfuns, pine and spruce 
are the only timber mot with. Northeast ofCarleton.verygood white spruce is found. 

(Coal.) 

Beds of coal crop out on or near the railway line, where it ci'osees some of the 
rivei-a, noticeably the north Saskalehewnn and the Pembina; further to the west also, 
on the McLcod, and at Coal Crook near the ontmneo to Jasper Valley. The bed at 
the Pembina ci-ossing is 20 feet thick. 

(Average Cbantcter of Worhs.) 

Though some jwrtions of the countiy traversed by this year's survey arc hilly 
and somewhat broken, its general character is such that the average works .of 
construction, will bo light. More Ihvonrable crossings of the larger rivern have been 
found than wore anticipated. 

The construction of the telegraph made considerable progress. Before the close 
of the year, the posts wore erected and the wire placed in position for 535 miles, but 
the clearing was not completed for that distance. 

In the Sixth Year. 
1876. 
The work this year commenced with the placing of two locating parties between 
the North Saskatchewan, not for from Edmonton, and the extreme western boundary of 
the Central Bogion. This work, like that of the previous winter, wos carried on with 
difficulty on account of the severity of the weather, — the temperature frequently 
ranging 40° below zero, — and from the distance from settlements where supplies and 
shelter conid be secured. Notwithstanding all drawbacks, operations wore vigor- 
ously prosecuted, and although some membei-s of the staff suffei-od from exposui-o, 
a great deal of work was satisfkctorily accomplished. 
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{Surveys Ba«( and West of Edmonton.) 
During the winter and following summer of this year, the explorations and 
sarvejd were continued for the pnrposo of ofTecting improvements in the line pre 
.vionsly laid down, eant nnd west of Edmonton. The examinations to ihe east were 
carried on chiefly in the neighbourhood of the Willow Hills, along Battle River and at 
Buffalo Conle, where the endeavour was made to avoid difficult ground ami hoavy work. 
West of Edmonton, new exploratoiy surveys wore made between the rivere McLeod and 
Athabasca, and a line, more bvourablo than thatfound in the 6rBt survey, was obtained. 
From the point reached on the Athabasca, the exploratoiy survey was extended 
up the valley of that river to the mouth of the Assiniboine, not far from Jasper 

House. 

(LooatlOQ BurveTi.) 

Location surveys wore made fi-cm opposite Edmonton to the Biver UcLcod, 150 
miles; also from the mouth of the Assiniboine, up the Jasper Valley, to the entrance 
of the Caledonia Valley, 20 milen. The whole lino, therefore, through the wooded 
country, on the eastern base of the mountains, is now practically determined and set 
out, and there is nothing to prevent the telegraph contractor proceeding with his 
work. The distance from Edmonton to Yellow Head Pass is nearly 260 miles. The 
surveys and re-eui-veys of 1876 coveiod the whole length. A trial location embraced 
I60^miles of the distance.* 

<TelegTaph In <^ratlon to Edmonton.} 

The work of erecting the telegraph through the Prairie Eegion proceeded 
i-apidly. Before the summer was ovei-, the wire was in position to a point on the rail- 
way line some 20 miles south of Fort Edmonton. 

THE WOBK AOCOMPLIBHKD IN THE PBAIBtE BXGION. 

The examinations in the Prairie Region have established satisfactory results. 

Wc are able to avoid the serious ditficulties looked for in ci-oasing the largo 
rivers which are met with in the vast plains of the interior, and which lie in channels 
generally wide and deep. 

(BrldgliiB,) 

There are indeed comparatively but few bridges of marked extent and cost 
required in this location, comprising 1,043 miles. 

■ Vide Appendix Y, page 33T, Report on Surre^B JD ISTS by B. A. P. Madieod. 
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The following list ectn fui-lli tho moi-o promJiiont structuroH claiming special 
conaideratiOD. The dimensions given aro opoD to roTision. 

Bed Kver 4 spans of 200foet; height, 42 feet. 

BiverSonth Saakatehewan... 5 " 200 " 90 " 

Battle Rivw. 4 " 100 " 60 " 

River North Saskatchewan... 5 " 200 " 110 " 

Biver Pembina 3 " 200 " 90 " 

IKver McLwkI 3 '< 100 " 80 " 

Biver Athabasca 3 " 200 " 55 " 

(Monntain) Agsiniboine 3 ■< 200 " 20 " . 

SnaringBiver 2 " 200 " IB " 

There will also be reqnired probably 30 single spans, ranging from 100 foot to 
SO feet, together with a conhiderable number of smaller openings fbr streams. 

Several deep ravines, almost dry or with insignificant streams, have also to be 
crossed either by embankments or viaducts. Two of these call for heavy works. 
The Grizzly Boar Coule, 668 miles west of Selkirk, has a depth of IfiO feet, and a 
width of about 1,400 feet. Buffalo CouW, 690 miles west of Selkirk, is 100 feet deep 
by about 1,400 feet wide. There are three other ravines, averaging 2,800 feet wide 
by 15 feet in depth. 

These are the chief points which appear to necessitate heavy workH. Thus the 
bridging, when averaged over tho whole distance, will be i-emarkably small. The 
other works of construction will be comparatively light. 

(OradlenlE.) 
The gradients and alignment will nowhere be less &voarable than on the 
railways now in operation in the older Provinces. The maximum gradient between 
the Yellow Head Pass and Selkirk will be 82-80 feet per mile. Up to a point 468 
miles west of Bed Biver no gradient ascending eastwards in the probable dii-ection of 
heavy trafiSo need exceed 26-50 feet per mile. 

(The Telegraph.) 
The line is located Ihroughout the entire length of the Bogion with sufBcient 
accuracy to admit of the conBtruction of the overland telegraph. Telegraphic 
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communication haa been establiebod fi-om Winnipeg on tho Bed Rivor to the longi- 
tude of Edmonton, a dietanco of 807 miles. There remain only 256 miles to i-eoch 

the Yellow Head Pass. 

(Navigable Branch Llnea.) 

The line establiahtxl intersects the navigation of Lakes Winnipeg, Manitoba, and 

WinnipegoosiB, Bod Bis-er and the South and Xorth Bivers Saskatchewan. Thoeo 

water channels will fnrnish connecting linos of travel, to be traversed by suitably 

constructed stoamers; the total length of these water commnnications being fully 

2,000 miles.* They will greatly aid both in tho construction of the Railway and 

in the settlement of the coantry; and hereafter will doubtless nimish valuable 

contributions to tl<o traffic of the Line, 

(Wood, Cool aoil IroD.) 

The line runs through the wooded groves contiguous to tho prairie sections. 
Tho advantage of this featui-o in the location ie obvious. The limber will become of 
great value, as it is available for construction and for the jiurpose of fuel, as settle- 
ment calls for it. 

Tho line, whei-o it crosses several of tho rivers, o^peciitlly in the wc:«torn half of 
the Bcgion, inten^ects outcrops of mineral fuel. 

The presence of coal needs no argument to sustain the importance of the fact. 

Iron ore is also found at accessible distances fmm the Bailway; and those two 

minerals give promise of the establishment of AiUiro centres of industry along 

the line. 

Operations in the Woodland Beoion. 

In the First Year. 

18T1. 

At the beginning of thosurvcy, a large oxtentof this Begion was but little less 

strange than tho Mountain Region, No civilized man, so far (is known, hwl over 

passed from the valley of tho Upper Ottawa through the intervening wilderness to Lake 

Superior. The country east and west of Lake Nepigon was all but a terra incognita. 

■TheSasksteheiraD, inpladinK for half tbe MasoD, 100 miles of the sonth bmneb. My 1,400 milM. 

LAkeB Haaitoba, Wianipegooiif, and Winnipeg, My SOO " 

■ Bed Hirer lo Iho U. B. Boundary Line, My - IW " 

3,000 mileg. 
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It ia true that the chain of Iake3 and streams from Thunder Bay to Lake of tho Woods 
and Port Garry, knovrn as the Dawson Bouto, had boen travelled, hut this roate vus 
circnitouB and much out of the way of a direct railway line. 
(External featurea (Urbldding.) 
All actyunts of the country to bo ti-averaod by the i-ailway, at least euch por- 
tions of it as wero, in any way, known, were unfavourable. The southern margin of 
this region extends for some 600 miles along Lakes Huron and Superior, where the oyo 
i-ests upon only a continuous frontier of rugged rocky hills, and on the more northern 
lake, they assume the form of bold bluffs of great height riiing fi-om the water's odge 
The surtace is generally wooded. In many places dense thickobi are mot. 
Judging from an exterior so rough, and general features so forbidding, the Begiori was 
docmoJ by many impracticable for railway constraction. 

(Preliminary Work, Ottawa to Red tUver.) 

The tirst step was to pierce tho interior by a ch^un of connected oxpIoraLiun^ and 
actual measurements, both of distance and height. 

These opemtioDs wore commenced at Uattnwa, a point on the Sivor Ottawa, in 
tho latitude of Luke Nipissing, to which locality exact surveys and levels had, somo 
ycani provioiuly, been cari-ied from tide water to determine the consti'uction require- 
ments of an Ottawa ship canal. Strong parties, eleven in number, were detailed to 
carry on the required operations from Hattawa, west, to Bed River, a distance 
exceeding 1,200 miles. 

Great efforts wero made to have these surveys connected within tho year, but the 
vaat distances which intervened through an entirely roadless, and, in some places, 
exceedingly rough country, made it late in tho summer boforo portions of tho survey 
could bo actually commenced. Tbo difficulties in the way of keeping tho parties 
furnished with supplies, was also great. 

(Winter Surveys.) 

Only two of the eleven parties finished the work as.signod to them by the end of 

tho season, and it became necessary to carry on operations during the winter 

following. 

(Exploration to James' Bay.) 

Paring tho summer and autumn, oxaminationa wore mft'ie in other diroctions. 
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Tho Eivor Ottawa was oxplorod to its most noi-thorn sourco, and tho cnuntiy 
along tlio itivora Abittibi and Moos«, flowing into ifudaon'a Baj, was travoreed. 
(Surrey Boat or Bault Ste. Muie.) 
An Explonitory sui-vey was made along the northern coast of the Georgian Bay, 
100 miles cast from Sault St. Marie, and an exploration was made in the same 
direction as far a'^ French Biver. 

The object was to ascertain the practicability ot bridging the outlet of Lake 
Sui>erior, and carrying a " through " line of railwny from that jwiut oast through 
Canada and in a wo:dtorly direction through United States torritoiy. 

Jh the Second Year- 

1872. 

Tho explomliona were carried on during tho whole winter, and by tho spring it 

was found that tho foiinidablo difficulties which had pi-escnted themselves in tracing 

the line south of Ijako Nepigon, might bo avoided by passing the lake to 

the north. 

Line North of Lake Nepigon.) 

Exploratoiy surveys were accordingly made in that direction, and before tho 

soosoQ closed, it was eatabliahod that the railway could be constructed from tho 

Jliver Ottawa to Bed Biver, vid (he-northern side of Lake Nepigon, and that 

neither Uie work nor the gradients would be exceplionally heavy. 

With tho main lino carried to the north of Lake Nepigon, a branch to Lako 
Superior would be neccssniy. Ttvo lines for tho branch wero examined, ono to 
Thunder Bay, tho othor to Nepigon Bay. 

In the Third Year. 
1873. 

Although tho practicability of constructing the railway through tho Woodland 
Bugion had been established by carrying the line to ttic north of Lake Nepigon, tho 
fact that this route made a considerable detour from the dii-ect course, and ciillcd 
for Iho consti-uction of a long branch to Lako Superior, t-uggestcd that renewed 
efforts should be made to obtain a lino south of Lake Nepigon, The whole season 
was spent in this work. 
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(Beneved Bfforte Soath of Lake Neplgon.) 

The surveys wore carriod on froTi the noi'thera end of Long Lake, itouth-west 
to the Biver Nepigon. The coantry woa thorooghly examined from tho Ktver Kepigon 
toworda tho west, and in a north- westerly line to Black Sturgeon Lake ; thenoo 
exploratory snrvoya wore made on sovoral linos, in tho direction of tho height of litnd 
between Nopigoa hauin and tho basin of the Lake of the Woodn. 

Tho groand proved exceedingly broken, and many difficulties wore met with. But 
apnclicable route was eventually traced, by whteh the main line from Ottawa U> 
Red Rivor could be brought to the navigable watora of Lake Superior, at tho hoad of 
Lake Helen; some improvements being called for to render that portion of the River 
Nepigon, between Lake Helen and Nepigon Bay, navigable. 

[Surv«r ftoia ThODder Bt,j.) 

Another exploratory survey was nndertakon from Thunder B:iy, running in A 
gflnei-al course aboat mid-way between tho lines previously examined. All the 
surveys this year, wetit from Nepigon andThur.der Bay, pointed to a convorgenco 
oast of Ihc outlet of Lake of the Woods, at Bat Portage. 

Tho north-westorly sui-voy from Thunder Bay being incomploto when naviga* 
lion closed, it was carried on during the winter months. 

{Between I«kw Nlplaalng and Suparlur.) 
ExplorstiooH were also made during this yoar in tho district lying between the 
River Ottawa and Lake Superior. Those explorations were begun at Lake Nipissing, 
and extended in a north-westerly direction from that lake, through the interior, to tho 
oast branch of MoOso Itivor, which flows to tho north, and ultimately dischargos 
into James Bay. 

Tho rosulls were satisfactory, a comparatively direct and fovourable route for 
tho railway was disoovorod by tho vnlloy of tho Sturgeon Rivor, to a point of inter- 
section with the line previously found practieable between the Biver Montreal, a 
branch of the Ottawa, and the north end of Long Lake. 

Detailed descriptions of the survoys, as well as information of agonoral cliamclor 
respectiog the country traversed, will be found in previous reports,* 
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I» the Fourth Year. 
1874. 

In Jlai-cb, 1874, two jwrlies proceeded to the mouths of French Rivor, for the 
purpose of aurvcj'ing Iho Hoveral outlets. 

(The Georgian B&; Branch.) 

Taking Advantage of the ice, they were able to effect soundings over an area of 
1(N^ square miles. Those investigations showed the compai'ativo superiority of tho 
middle outlet for the purpose of a harbour for the Geoigian Bay branch. 

In the snmmei' of the same year, alternative routes for the Georgian Buy bninch 
woi-o examined. Two lines were explored : the one starting from the Canada Central 
lUllway at Carleton Place, and terminating at Parry Souni on the Georgian Bay; 
the other commencing at Benfrew, (also on the Canada Central Railway) and ending 
at the middle outlet of French River. The latter route was ultimately adopted. 
(Roate betweeu N1|>IbbIdc aod Heplgon.) 

Examinations were undertaken this year for the purpose of determining tha 
practicability of carrying the railway in a direct lino from Lake Nipissing tiiVi ibc 
River Pic and the coast of Lake Superior to Nepigon Bay, The exploration fi-om 
Lake Nipissing to the mouth of the River Pic proved satisfactory. It was found that 
nearly the whole of the countiy through which the line is projected in this section 
otTei-s a &ir site for the railwaj-. Abundance of timber, and a proporiion of good 
Boil is reported.* On Lake Superior, however, the country adjacent to the coast 
was found to be of an extremely rough and broken cbamcter; precipitous gmnito 
mountains, intersected by valleys impracticable for i-ailway construction, rising in 
all directions with elevations varying from 500 lo 1,000 feet above the levelof the 
lake. A route had, consequently, to be adopted, in the main, following the shore. 
It is 117 miles in length, and for 30 miles only at any considerable distance from 
the margin of the lake.f 

(Character of Cooat Route, Pic to Neplgoa) 

This route is not without difficulties peculiar to itself. The coast is generally 

bold and nigged, and in many instances the line has to follow the shores of indenting 

bays ; consequently, numoi-ous tunnels and shai-p curves become a matter of necessity. 

■ Vide Appendix N, page 201, Report on Exploralion, hj W. A. Austio. 
t Vide Appendix 0, page 206, Report on Surref, bj T. JeS^rson Thompioa. 
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The aggregato lengit of the tunoals will amount to 7^ miles. Thegnulos, 
however, are for tho most part easy. On the wholo line, only eix bridges, the largest 
230 feet span, would be required, with an aggn^ate length of Ies4 than 800 feet. 
The excavalions would not be excessive, but the formation is chiefly of rock. 

The Innnelling refori'ed to eonsiate of many short lengths, and it is not 
improbable that it may bo I'educed on accurate location surveys being made. 

The practicability of constructing a line by this route bos been, accordingly, 
osoertainod. The line would be mueh curved, and, for some part of its length, costly, 
bat it would shorten the distance between extreme points. 
(Lkbe Superior to L&ke NeplKOn.) 

ft WO!) darned advisable to ascertain the practicability of connecting tJie naviga- 
tion of Lake Superior with that of Lake Nepigon, and a enn-oy was, accordingly, made. 
The distance is about 15 miles. The lino ofeui-vey followed, for about 11 milee, the 
tourse of a stream which flows into Lake Helen. At the soui-ce of thissti-eam there 
is a lake of no great size, and soparatod from a second small lake, in length 2J miles, 
by a ridge of land Those lakes are about 1,500 feet apart The survey was auffi* 
cient to establish the fkct that a railway could, without difficulty, be construiited from 
Lake Nepigon to Lake Helen, and that it would be possible to extend the navigation 
of Lake Superior to the head of Lake Nepigon. Works of considerable magnitude 
would, however, be required, including the construction of locks to overcome a rimi 
of 250 feet from one lake to the other. 

(LooaUon Sarrer, TbUDder Bay to Hhebandowan.] 

In tho autumn, the location of the line between Thunder Bay and Lake 
Sbebandowan, n distance of 45 miles, was commenced, and considerable progrean 
was made by the end of the year. 

(Red Blver to Rot PortoiKe.) 

During the season, afavonrable crossing point for the railway at Red Hiver was 
solectod, and a line surveyed in an easterly direction to Rat Portage. The line was 
direct, and the distance (Vom Red lUver to Cross Ijako, 77 miles, was favourable, with 
light work. Tho remaining 37 miles, between Cross Lake and Rat Portage, passed 
owe 8 rocky and broken country, involvinsj excavations nnd embinkmeots, as well 
abridging of a heavy character. 
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<B»t PorUge to SturseoD F*1U.) 
Bf the Olid of llio winter, 1873-74, explorations, with tho view of finding a diroot 
ronte from Eat Portage in a Bonlh-eaBterly direction towards Stnr^geon Falls, ot- some 
other point on the navigable reaches flowing into Rainy lake, were completed. The 
invostigation pMjved unsaccossf\il ; no practicable i-onto being discovered. A good lino 
was fonnd, however, running for liOO miles east from Rat Portage, vid Lukes Eoglo 
and Wabigoon. 

(Tbe Lake tMitrlct, Ea«t or lAke ot tbe Woods.) 
Extensive explorations were made of tho water channels lying between Lake 
Wabigoon, Lake of the Woods, Lac dos Mille Lacs and Lake Nepigon, for the pur- 
pose of ascertaining how flir the natnral water commnnicationaoonld bo made avail- 
able as auxiliaries to the Railway during consti-uction. 
(Improving the Dawion Route.] 
In the autumn of 187 -I, a survey was made of the various rapids and portages 
bolwocn the Lake of tho Woods and fjako Shebandowan, to ascertain tbe beet means 
of improving the communications on the "Dawson Ronle." Twelve portages and 
some minor rapids wero examined. The total length of works reqnii-ed would be 
14~mites. while the sum of the differences of levels between contiguous points is about 
465 feet. The improvements would probably consist of canals and locks in some places, 
and tramways in others.* 

fThe PembluB Brancb.) 
It vras deemed advisable to proceed this year with the construction of tho 
Pembina Branch. Accordingly, that portion extending from tho southern boundary 
of Manitoba, north, to a point opposite tho town of Winnipeg, was located and placed 
ander contract. 

The contract was entered into on AngnstSlst, 1874, and the work was vigoiouslj 
prosecuted during the remainder of the season. 

In the Fifth Tear. 
1876. 
With a view of determining tho extent to which the lakes between Thunder 
Bay and Red River could be mode navigable and brought into connection with the 
* Vide Appendix P, page 211, Beport oa Snrrej of Portages b7 Henry I. Hortimer 
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-railwft}-, engiDecring partiee were sent, eaily in tho winter, to make exploratory 
surveys. 

lat. Between a point at the head of navigation of B^ny Lake, near Stargeon 
Falls and Lake WindigooBtigan, to aecertain the Bhortoet and best line for a 
railway between these two navigable water Btretchee. 

2nd. Between Lakes Windlgoostigan and Shebandowan, lo ascei-tain the prac- 
tieaMlity of btinging these and the intervening Lakes Kaahaboie and Lac des 
tfille Lacs to the same level, and so obtaining an unbroken navigation. 

3rd. A survey from Sturgeon Fails, in the direction of Bat Portage, to establish 
the practicability of constructing a railway. 

4th. From the webtem end of I-ake Windigoostigan to the eastern end of Lake 
Sbebandowan, to ascertain if a railway could bo built on a moderately direct course 
between these extreme points, in the event of a canal proving impracticable. 
IliDe b7 sturgeon FallH to Rat Fortace.} 
The second and third surveys did not result satisfactorily. The cost of rendering the 
navigation continuous between Lakes Shebandowan and Windigoostigan would be 
very heavy, moch greater indeed than any immediate advantage would justify. It 
vras also estAblished, that, with the exception of about 16 miles west from 
Sturgeon Falls, the line to Bat Portage woald pass through an extremely broken 
country, and thai it would not be practicable to construct a railway through it at 
moderate cost. 

It was found (hat a good line was obtainable fW>m Sturgeon Falls to an intersec- 
tion with the line surveyed to Thunder Bay at the eastern end of Lake Shebandowan. 
An examination was made north froin Sturgeon Falls, with the view of avoiding 
the objectionable ground on the eastern side of Lake of the Woods. The obstacles 
met with rendered the dotour so great as to compel the abandonment of the project. 
(Line via WablKOoD.) 
OUier surveys estabtishod that a good line at comparatively moderate cost "^uld be 
bad in a direct course fW>m Eagle Lake vid Wabigoon Biver to Lac des Hille Lacs, 
and thence to Thunder Bay, intersecting the line of Contract Tfo. 13 at Sunshine 
Creek, 15 miles east from the eastern end of Ijake Shebandowan, 
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Id the meantime, the work under Oonlract No. 13, for grading the road- 
bed from Shobandowan to Thander Bay, waa i<tO]jpod on the 15 mile section, west of 
Sunehine Creek. 

(SanlL Sle. Hwie to Biv«r Plo.} 
Ad ezpIorstioQ was made this year fVom Sault St. MJirie, along the east 
aide of Lake Superior, to the Kiver Pic, with the view of asoertaining how for the 
country would admit of railway construction. The results were not snfflciently 
Batisfoctory to justify (lirthor expenditure in tfais direction. 

(Lake of the Voodi ta Oron Lake.) 
In connection with the scheme of ntilizing the nivigable water stretches 
botweoii Lake Superior and the prairie region, it was dee^ned advisable to ascertain 
by survey how far it would be practicable, at moderate outlay, to extend the navi- 
gation of Lake of the Woods in a westerly direction. Accordingly, an exploratory 
survey was made. The project, which at first promised to be feasible, was ultimately 
abandoned on account of the difficulties to be overcome. 

Oontracta for Work and Material. 

(Telegraph, Bed BEver to Lftke Saperlor.) 
As tho erection of a telegraph along the railway line was considered of paramount 
importance, a contract was entered into, February 9th, 1875, (or the work of clearing, 
placing the poles and hanging the wire, &c. It was intended that the work should be 
commenced Bimultaneoosly at the extreme points, Red River and Thunder Bay, and 
thence be carried onwards to the interior, as the surveys were completed and the con- 
tracts for grading and bridging let. 

(Pnrohue of Bull!.) 
During the summer and antumn of 18T4, an unprecedented foil in the price of 
steel rails occurred. It was considered prudent to seoui-e a stock before prices again 
roHC, a result predicted by every one in the trade. Accordingly, tenders for 
thesuppjy of a limited quantity wei'o invited, and at the beginning of the year, con- 
tracts fbr tho su[)j>]y of 60,000 tons, with the necessary fastenings, were made. 
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(GradlDg Mul Bridging.) 
Tenders were iDvitad for the works connected with the construotion of the road- 
bed, north-wftst from Fort William, on Lake Superior to Ijftke Shebandowan, -15 
miles. A contract was onterel into od April 3rd, 1875. This section was snbso- 
qiietitty reduced to the portion 32J miles long, iVom Fort William to Sunshine Creek. 
On the sumo date, a contract was made tbr the grading and bridging, from Selkirk, 
on Red lUvor, 77 miles east to Cross Lake. 

(Similry Suppll'^d aad Works.) 
During this jear, other agreements were made for furnishing railway sleepers, 
ti-ansportation of mils and the erection of bouses at points on the lino north-west from 
Lake Superior and east from Bed River. These houses are intended ultimately for 
station buildings. In the meantime, they are tobeatilizod,diu'ing the construction of 
the works, as offices and dwellings. 

In the Sixth Year. 
1876. 
The explorations this year consisted of an e.iamination of the couiiLiy, lying 
to tho south-east of the River Pic, in as direct a coni-se as practicable towai<d3 
French River ; and irom French River, in a north-westerly direction, towards tho 
mouth of the River Fie. Tho exploration was incomplete when the open season 
closed ; about 40 miles remaining to bo examined. Uuch of the country was found 
to bo rocky and bi-oken, intei-spersed with lakes and swamps. 

(Route via. Doc I^ke to Neplgon Bb;.) 

Another nxplorution was mode frem the neighbourhood of Lnc des Mllle Lacs, 
ooKt, via Dog Lake to Nepigon Bay. A practical route, without excessivoly heavy 
works, is reported, establishing the fact that the trunk line from the prairie region to 
the eastern terminus in Ontario, may, in the future, be carried in a direct coui-so, 
without making a detour to Thunder Bay. The line now under construction to Fort 
William, will then constitute a short branch, from the main lino, to tho navigation 
of Lake Saperior. 

Cnie OeorKlan Bay Branch.) 

A trial location survey has been made from French River, at Contin's Bay, co^t 
to the point established by Statute as the eastern terminns. 
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(LooMlon, lAke Saperlor lo Bed lUrer.) 
A ti-ial location gnrvey has been completed betweeo the Elections which were 
under coDtract and conatniction, at the beginniDg of the year, east from Selkirk 
nt tlio west, and north-weEt trom Fort William, at the east. The intervening 
distunce is found to be 300^ milet>, which, with the 13th contract, 32^ miles, and tho 
14ih contract, 11 miles, makes the whole distance frma Fort William to Selkirk 410 
miles. With the exception of 70 miles, which distance includes whut is known as the 
15th contract, tho works of constractioQ will not be hearj. The alignment and 
gradients will be &vonrable. The maximum gradients ascending towards the west will 
bo 62-S per mile, and it is expected that a careful revistooof the location will effect the 
reduction of all the gradients ascending towai-ds Lake Suitorior, to the low rate of 
0.5 per 100, or 26.4 feet per mile as a maximum. 

(Contracts of Work.— Trackla;liis, Ac, Fort William to BoKllsh Kver.) 
Duiing tho winter, tenders weie invited for the grading and bridging i-eqairod 
on tho section west from the 13th contract, viz. : from Sunshine Greek to English 
Bivor, 80 miles, and for track-lnying and ballasting fi'om Fort William over the 13th 
contract to Sunshine Crook, and thence to English River, a total distance from Fort 
William of 113 miles. The contract for the work was entered into on tho 7th June, 
1876. During the year, these works have been pushod on vigorously ; the rails have 
been laid for a distance of 24 miles, north-west from Fort Willinm. 

(Engine House at Fort William.) 
A coniruct for tho oroction of a ten-stall engine hcuso at Fort William was givoa 
out on July 11th. Considerable progress has boon made in tho work. 

(TratuportatloD of Balls, Boiling Btoch, Ac) 
Agrticmunts havo been made for the transportation of engines and cars lo 
Manitobu, as well us for tho purohase of spikou, bolts and nuts, and fbr the ti-anspor- 
tation ot rails and other material. 

(Conlracta tor^QradlDK, Croat Lake to Keewalln.} 
Sinco the year closed, a contract has boeo ontoi'od into for the grading and 
bridging between Cross Lake and Koewatin at tho outlet of Lake of the Woods, as 
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wolloiiiuf tbe truck-laying and ball aa ling fi-oin Solkirk to Koowatin. Tho conLi-ael 
iij dated 9th Jtmnary, 1877. 

A list and description of all contt-aets ontorod into, together with on account of 
tbc oxpoiidtturo on coustruclion, and tbo gonoral spociBcatiou under which tbo 
principal worka are being executed, will bo found in tbe Appendix.* 

Thb Work AcooHPLmBED in teb Woodlakd IIeuion. 

Tho topographical featui-od and the adaptability to railway purpoaoa of a country 
covered with woode, and im|)orfectly known, can only be oscoi-tained by patient and 
pcrsistont olforts. Tho view is much obsti-ucted by the growth which covorn tho 
Hurfacr. Tho a:io must generally be used to admit of obaorvatlona being made for 
even a few hundred foet. Tbe way must be folt littlo by little. 

The Woodland fiegion is covered by dense forests llii'ougbout its length of more 
than a thousand miles from cast to west, and in its breadth from tho Groat Lakes 
north to Arctic waters. 

It is entirely without roads of any description; the oxaminalion has, conxo- 
quently, proved difficult und tedious. Exploratory lines have beon carried through 
the foi-est in every direction where tho determination of facts suggested their 
necoseity. Thus, at great labour, wo bavu acquired valuable iuforroation, and tbe 
I'oeults may be viewed with satisfaction. 

Tho ttucceesive operations in each year have been described ; the results may 
now bo BummarlHed, 

An extremely favourable line has boon established from Selkirk, on Bod River, 
in a course as nearly direct lb possible, to tbo nearest navigable waters of Laku 
SnpoHor at Fort William. 

A route has been traced hy which the line from Solkirk to Lake Superior may 
be extended to connect with the railway system of the count)-y, without making any 
great detour. The exlension will leave the lino from Selkirk to Fort William, a short 

* Vift Appeadii Zc) page 383, Expenditure on CoastrucUuD, OoutracU, SpeciGcaliun, eta. 
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distance fmm tho lat(or place, and passing in an easterly direction by tlio moiitli of 
tlio River Nopigon, will keep along the coaat of Jjake Superior to the Kivor I'ic ; 
tb ence, leaving the coast, it will cross the country to Lake T^ipissing. 

The di:itance fi-om Selkirk to Fort William is 410 miles. A conlract for clearing 
tho line for this distance, and the erection of a telegraph is in force. Tho work of 
gmding, bridging and tracklaying for 226 milos of this distance is in progress. 

Tho first locomotive engine was landed at Fort William in Augtut last. Tho 
rails have since been laid for 24 miles inland. Tho telegraph ih in operation 45 miles 
lurther, and buildings for tho purposes of the railway are in course of erection at 
various pointu along the line between Lake Superior and Bed Rivar. 

The Pembina branch ia about three-fourths graded, ready for tracklaying, ami a 
large quantity of rails haa been delivei-ed. The total length is about 83 miles. 

It may be stated that in the location of the section between Bed Biver and Jjako 
Superior, s[>ecial regard has been had to securing a line capable of convoying tho 
products of the pi-airie country to Eastern markets at the lowest possible rates. 

GENERAL OBSERVATIONS. 

I have explained that from the continental divide ut Yellow Head Puss 
east, to Lake Superior, the route of the I'atlway is practically established, and for 
the greater portion of this distance a telegraph is erected along the line. 

To the west of the Yellow Head Pass, however, the selection of a route to tho 
Coaet has not yet been made. This subject claims careful consideration. 

The Boute THRoaoH British Columbia. 
Several important considerations enter into tho quostioci ot a choice of route 
amongst which may be enumerated : 
1. Engineering features of line. 
(1.) Length. 

(2.) Difflcultioa of construction. 
. (3.) Cost. 

(4.) Facilities for cheap transportation. 
(5.) Cost of miiintnining and operatiDg. 
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2. Traffic. 

(].) JjocoI resonrcon. 

(2.) Population and local advantages. 

(3.) Throngli traffic. 

(4.) The TerminnH. 

In tiio Appendix will bo found a deacription of Iho routes which have been moro 
carefully examined. The engineering foatui-es of each are set forth as fniiy as cir^ 
cnmntanoes warrant. Tables of gradients and alignment can only bo furnished in 
the coties where trial location surveys have been mode.* 

Length of Lines. 

The length of the ton difFerent routed projocleJ from tho Yellow Head Puss to 
tho Coasl, is as follows : 

Kilo. 

Ronte No. 1. Terminating at Port Moody, Binrai-d Inlet 461 Meaeurcd-j- 

do 2. do do do 493 " 

do 3. do Howe Sound 464 " 

do 4. do Waddington Harbour, Bute Inlet. 550 " 

do It. do do do . 546 " 

do T. do North Bentinck Arm 480 Bstimated, 

do 8. do Kamsqnol, Dean Inlet 488 Measured. 

do n. do do do 506 " 

do 10. do Triumph Bay, Gardner Inlet 560 Estimated. 

do 11. do Port Ess ington Uncertain. 

Oomparative Cost. 

It would undniibtedly be desirable for the purpose of comparison, to have 
reasonably correct ostimatoi of tho pi-obable cost of each i-onto, but this result ta 
unattainable without regular location surveys. 

* ViJt Appen lix T, ptifte 261, Report, b; HarcDS Smith- 
t 36 miles or this distance estiinated. 
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Wo have a location survoy of ono lino fVom the coast to Tellow Head Pasfl. 
We have oxploi-atory surveys of thiee olher lines Bad fragmentary trial location 
Burveya of difficult portions on each of them. But the dat« arc insufficient, except on 
ODo lino (No. 6), to admit of estimates of i^uantitioB being mado with any appi'oach 
to accuracy. 

(Data tntufflclent for estlmatlOK cost.) 
It IB an exceedingly difficult matter, even with data eufficient to deduco the 
actual quantities of work, to foim an estimate of cost, at all reliable, owing in part 
to the uncertainty of the price of labour. It is impossible to say what wages it may bo 
necessary to pay. The price of labour on the Pacific coast has, of iato years, been 
much higher than on the Atlantic Const; and it is not possible to foretell what ita 
range may be in future yoaif. The value of labour entei-s so largely into the cost of a 
railway that any estimates of probable exi>cnsearcconjcctural, unless the price of that 
labour bo established. 

(Slanclard of value.) 
It is, nevertheless, possible to form a comparative estimate by taking, aa a 
Klandard, the prices which have obtained on other public works recently completed. 

The Intercolonial railway will, in this respect, be taken as the standard, and 
the estimates will be based on the co^it of labour during the construction of that work. 
A percentage may he added, as individnal judgment may dictate, oqnivutent to any 
supposed advance of pi-ice, which may affect the western section of the Pacific line. 

(Brtlmated coet ot RODte No. fl.) 

Accoi'ding to this standard of the value of labour, the probable cost of the 
Ilonte No. C can bo approximately estimated. 

The quaniities on the route on which a trial location has been made, from Yellow 
Head Pa.»w to WaJdington Hai-bour (No, O), have been computed, and the standai-d of 
value has been applied to determine the cost of the works. 

The schedule of thegro^a quantities of rock and earth excavation, of tunnelling, 
masonry, bridging, etc., is given in full in the Appendix. It includes everything 
deemed nocossai-y to complete the grading of the railway, with solid ombankmenta, 
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iron bridges, and, gcDerally, with dnrablo Btructuros equal in point of character to 
thoee on the Intercolonial line.* 

Adding the cost of balloating, permanent way, rolling stock, atations, shops, anow 
Bhedsand fences, indeed all thesupplementalespenseindispenstbto to the construction 
and completion of a line similarly equipped, and equalin efficiency and permanency to 
the Intercolonial Railway, and baaing the calculations of cost on precisely the same 
data, the same value of material, and the aarao average value of skilled and unskilled 
laboar as obtained on that work, the railway from Tellow Head Pass to Buto Inlet, 
No. 6, may be estimated to cost (33,000,000. 

(BsUmale of other Roatea.) 

The cost, however, of one line is of little use in making a comparison of routes ; 
but as estimates, even if only roogh approximations, of the other lines, ai-e demanded, 
it becomes expedient to adopt some method by which the information may be obtained. 
Tbo only way in which estimates can be formed of the other lines, is by a study 
of the profiles and the other data of the surveys; by comparing the various portions 
of each lino, Iho one with the other, and with a common standard ; and by applying 
the rule of proportion to sections which correspond in general character, bnt are 
different in length. 

Some difficulty has been experienced in making this comparison, owing to many 
importantdocumeutsandmemorandaconnoctod with the survey having been destroyed 
by tho fire of 1871, when the offices of the survey wore burnt. It has not been 
possible to replace many of the plans and papers which were lostj consequently the 
precise information then rocoi'ded, which has not since been rcpi-oduced, is not 
now available. Every caro has, however, been taken with the data at command to 
arrive at as accurate results as possible. 

A comparison of the estimated which have been formed shows that Jtoute 
No. 2, from Tellow Head Pass to Burrard Inlet may, with a judiciously selected 
location, be established and completed for about $2,000,000 more than Ronte No. 
6, t«rmioating at Waddiogton Harbour. No. 2 has a much greater length of very 
heavy works, but the extreme length from Yellow Head to tide water is some 53 
miles bhorter, and thus the common mileage charges, embi-acing permanent way, 
rolling stock, and various other servicer, form a reduction in the cost of the line to 
Burrard Inlet. 

* ViU 4pp«niliz Q, page 21T, Scbedula of <iubd title b od Line No- 6. 



Digitized byGoOgIc 



Ilouto No. 3, ending at Howo'n SouniJ, allhough 94 miles Hhorler than Bonte 
Na 'i, is cstimafwl, neverthelesn, to cost »6,000,000 more. 

RoLito No. 4, wliich crosses from the Thompson by Lac ta Hacho and the Chilli- 
cotin Plainn to Waddington Harbour, is cstiiaateil to cost (5,000,000 more than 
Bouto No. fy, terminating at the same point. 

Route No. 8, ending at Doan Inlet, appears to bo the least costly of the sevoral 
lines of which cstimalosare fornishod. The estimate of the cost of this route ia 
$4,000,000 loss than Route No. S. Its length is neai-ly tho same as that of Route 
No. 2. 

In the cstimateii, similar mileage allowances for rails, rolling stock, stations, and 
olhci' necessary general service, hi>v6, in each case, been mode. 

Kxact location surveys would, in all probability, reduce the work estimated on 
Bcvei-al of these routes ; in eiomo cases the reduction may be important, but with our 
present informalion, it would not be prudent to estimate the cost at much lesa than 
tho sums now mentioned. 

With respect to the other routes mentioned in this Report, the data in my posses- 
sion ni-e insufficient for estimates of any value to be made concerning them. 
(801010817 ot BatlnBtes.) 
The following is a statement of the comparative cost of tho five routes across 
the Mountain Begion, deduced as above explained, the lines, in all cases, being 
taken from the eastern boundary of British Columbia in the Yellow Head Pass. 
BoDTE No. 2. — Following the North Thompson via Kaniloops to 
Lytton and by tho Lower River Fi-aser to Port Moody, 

Burrai-d Inlet, 493 miles $35,000,000 

BoBTE No. 3-— Vid tho North Thompson, Bonaparte Valley, Marble 
Cunyon, Lillooett and Ijako Anderson to Howe Sound 464 

miles $39,000,000 

Route No. 4 — Vid the North Thompson, Clehrwator, Lake Canim, 
Lac la Hache, S'>da Creek, Chillicotin Plaiir and Rast Homathco 

to Waddington Harbour, 550 miles $38,000,000 

RoDTE No, G — Following tho Noi-th Fi-aser to Fort George, and by 
the Eivcr-i Chilacoh, Nazco and East Homathco to Wadding- 
ton Harbour, TJule Inlet, 546 miles $33,000,000 
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ItouTB No. 8-— Via tho Noilli Fiasor, Foi t Gcoigo, Rivoi-a Chila- 
coh, BInckwatftr and Siiimon, to Kamsquot, Doan Inlot 483 

miles 129,000,000 

Tbeso cetimntos are foundod od tho theory that tho works ai-o to bo consti-uctod 
equal in character to those of the Intercolonial Bailway. 
(Plrat Cost may b« Bodnced.) 
The amount of expend itufc, however, may, in the first place, be reduced by tho 
inlrodnction of timber trestle-work in the place of solid earth or rook em bank men tc, 
and b}' tho use of tomponiry sti ucturei in place of permanent anJ more cosily ones. 
Varioue o»pedtcnta could bo i-csorted to to limit the first expenditure, generally, by 
the adoption of perishable works to bo replaced as they require restoration by more 
pcrmaocnt woiks. By this mcanB the fii-at coat could be reduced, but with the proi- 
poct of ultimate increased expense. 

It is found difficult to determine tho extent, in each case, to which tompomry 
iitructui-03 may bo admitted, and it would be impossible to make a fair comparison of 
tho fovoral lines nnloss tho estimates wci'o bn^od on precisely the same standard. 
Aceoi'dingly, it is considered advisable, as ha^ already been stated, to take tho standard 
of the Intercolonial Bailway, where solid and permanent works generally prevail. 
(LMdlng CboraclerlsUcs-J 
The characteristics of a railway have much to do with its capacity for basinet, 
»Tid the cost of maintaining and operating it. The route which will in the highest 
degree admit of low gradients, oaay alignment, imJ permanently lirni i-oad bod, at 
tho least annual outlay, is the one moat capable of trans[)ortiug choai)ly. 

In this respect, there can scarcely bo a doubt as to Route No. 2, terminating at 
Bui'rard Inlet, being the beat. Tho others, as far as they are known, would probably 
stand in the follo'iving order : — 

2nd Route No. 8 terminating at Doau Inlot. 

3rd Eonio No. 9 do do 

4th Eoitte No. 6 do Bute Inlet. 

5th Route No. 4 do do 

6th Route No. 1 do Bun-ard Inlot. 

7th Route No. 3 do Howo Sound. 
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The other i-outoa, Noa. 10 and 11, tormiiiuliiig at Gai-dncr Inlot and Port Essing- 
toii, cuQ scarcely be classified, m they are not sufficiently known. It in believed, 
however, that the latter, Route No. 11, would havo easy ascending gradients by the 
valley of the lUvor Skoena to the lake country in the intarior, thence cid Fort George 
and the Frasor to Yellow Head Pass. 

Local Adoanta^es and Betmircea. 

The extonaivo territory embraced within the limits of British Columbia is 
great, while the jxipulation of that Province is exceedingly small. The few civilized 
inhabitants are chiefly resident in thd'south- west angle of the Province. Accoixlingly, 
the mute of the greatest advantoge to tho present population, would terminate on the 
coast, at the extreme south. 

(KzlaUug Local 1 ralllc.) 

It is evident that tho trade and traffic of thia j)resont population, will contri- 
bute but little towards sustaining the western section of the Railway. It is tho more 
iioceuBary thorofuro to consider where industries may bo developed and ti'afflc created. 
The best lands in British Columbia appear to e.ttond between the Bocky and Cascade 
Mount^iinB, and mainly exist between tho 49th and 5l3t parallels of latitude. But 
they are limited in oxtont, and when fully developed for purposes of agriculture and 
slock raising, can only have a sparsely-settled pastoral and iiiirming population.* 
(Fotore Local TriUHc.) 

Wilb the view of estimating, with some reasonable dcgi-ee of probabilitj', the 
localities whore, in tho future, industries of vaiious kinds may be developed, tho 
Geological Survey wna instractod s])ecially to examine different sections of the 
Province. Although the inquiry is far from exhausted, some progress has been 
ma le, and a Report on the economic minerals of the region is appe ndod. f 

Tho data collected establish the existence of great mineral wealth in British 

Columbia, and the opinion is expi-oBScd by the geological officers of the Govei-nment 

that tho resourcosof that Province will rather surpass than fall short of the estimates 

given. Attention is directed to tho report on this subject, and the observations, in a 

separate note, on agriculture and stock raising, and exteut of cultivable land. 

* Vide Appendix S, page 146, Kote on Agriculture, Ac, b; Q. H. Danraoa. 
t Vide Appendii R, page 118, Note on tbe economic UineraU and Uinesof Briiiib Columbia. 
bjQ. M. Dawson. 
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Through Traffic. 
The important question of traffic, especially "throagh ti-affic," call.i for judg- 
muii't in the selection 'if a terminus. It is most desirable that the railway bbould 
Icrmiuite on the coast at a harbour, which fi-om its genoral escollonco and geographi- 
cal position, would be be^t calculatod to accommoduto the shipping of tho Pacific and 
attract commerce from distant countries. This question lias an ini]Xirtant bearing on 
the choice of routo. On the one hand, a favoin-able line, not difficult of construction, 
muy lead to aharbour deficient in many dosidei-ata. On the othor hand, a harbour 
in every way desirable, may be unapproachable fixim the interior, or ono that can 
only be roaebod by a lino so unfavourable in its gradients and general character, and 
M> enormously costly of construction as, in either case, to render the Holection 
inexpedient. 

The Harbours of British Columbia. 
Id the seai-ch after reliable information upon the features of tho coast line of 
British Columbia, it was considered that the officers of Her Majesly's navy who have 
liorved on the north Pacific station must have had repeated occasion to examine 
that coast, and more than any othor class must [wssosa that information without 
which no harbour should be selected as the water terminus of the lino. 

(Application to the Admiralty tor larormatloa.) 

Accordingly, application was made, through the Colonial OfBco, to tho Admiralty 
for whatever epocial information might bo possessed rc.Hjiccting the soven harbours 
with which tho railway lines have been connected, and, further, for all tho known 
f»Gts, of a genoral character, concerning other harbours and waters on tho British 
Columbia coast. 

In order to obtain the information in as concise a form as possible, I prepared a 
wjries of queries ;or submission to tho pi-incijtal naval officers who had had opfwr- 
tiioities of examining the harboura, anchorages, cbannob, and currents of the coast, 

These-querios were accompanied by a preamble, which sot forth the objects of 
the inquiry, viz. ;— - 

That it had been determinod to ostablish a railway through Canada to the PaciSo 
Coast; 
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That oxtenBive oxplorsiions had, during the pant six years, heen mado ; 

That several routee, more or lesa practicable, had been discovered ; 

That it was considered of the first importance to sel.Hit such a route and we^rn 
terminus as would best eommand traMc, in order that the railway might eventually 
become self-sustaining, or be as little burdensome as possible ; 

That as no local business at all commonsurate with the cost of the undertaking 
could, forniany yeuiv, be looked for, it was the more important to give every considera- 
tion to "[throngb trade," and to select such a i-oute and terminus for the railway as 
-would best attract ocean traffic, and wonid admit of Bucces^ful competition with 
loreign linos. 

(Bapllee to qaertei.) 
The replies which have been received ai-o given in the appendix.* The following 
deductions may be drawn from them : — 

The proximity of tho seven liarbourH to the Asiatic coa^t standi in the following 
order, Yokohama, in Japan, boing taken aa a common point. 
(Dlitancesfrom tbe AaUUo coait) 

Port £ssington, mean distauco 3,868 

(3,970 

Triumph Bay, Gardner Inlet J 3,983 

( 4,120 

Kamsqnot, Dean Inlet 4,079 

Bella Coola 4,080 

North Bontinck Arm '. 4,086 

English Bay, Burrai-d Inlet 4,336 

Port Moody, do 4,356 

Howo Sound 4,372 

Waddington -Harbour, Bute Inlet 4,470 

(Length of towace.) 

The harbours stand, with respect to tho least distance that sailing shijis would 

have to be towed ; — 

* ViiJ; Appendix IT, pnRn ST8, Gorreapondence, queriea uid naulical erideiice respecting Ihe 
biubourt and walen of BdtUb CoIumbU. 
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Mean 

Port Essington 49 miles towage. 

I'lnglmh Bay Burrard Inlet TO " 

Howe Sound, Burrard Inlet 76 " 



Triumph Bay, Gardnep Inlet,.. 



f 80 

..i 90 

(no 



Port Moody, Burrai-d Inlet 90 " 

Kamsquot, Dean Inlet 93 " 

Bella Coola 97 " 

North Benlinck Arm 100 " 

Waddington Harbour, Buto Inlet 15C " 

(Advantage or Fort EgsluKton with reape«t to dlatane«.) 

Port Edsington thus appears to be the nearest barbonr to the Asiatic Ooast 
It is 102 miles nearer than Triumph Bay, Gardner Inlet. 
211 " " Kamsqnot, Dean Inlet. 

468 " <■ English Bay, Burrard Inlet. 

488 " " Port Moody, " 

602 " " Waddington Harbour, Bute Inlet. 

(AdvantaKO of Port Eulngton with respect to (ovaga.) 
Port Riwington roqnires the least towage for sailing ships, viz: 

21 miles less than English Bay, Burrard Inlet. 
27 " " Howe Sound. 

" Triumph Bay, Gardner Inlet. 
" Port Moody, Burrard Inlet. 
" Kamsqaot, Dean Inlet. 
" Bella Coola, North Benlinck Arm. 
107 " " Waddington Harbour, Bute Inlot. 

Tbe weight of naval evidence does not favour Port Ewington, or indeed any 
northern harbour. It rather poinb) to an extreme HOuthern harbour, as the one 
which, on nautical considerations alono, should be selected as the terminus. 
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(Opinions or Vice- Admiral Cocbmne.) 

In reply to queries 26, 37 and 28, Admiral Cochrane apitrehenda that the naviga- 
tion of all the inlet", except Burrard Inlet, would bo much interfered with in tho 
wintfir time by ico and snow storms, and in the summer time by fogs. Ho considers 
that the terminus should not bo situated at the bead, or in any part of the inlets ; 
thus limiting the selection to Burrard Inlet, Skeena Riror or Metla Catlah, and some 
part of Milford Haven. He gives the preference to Baixard Inlet, but thinks thnt 
when the Queen Chai'lotte Islands are settled, the terminus may bo transferred 
farther north. 

He states that he found the temperature of the sea on tho northern coast to be 
tho same ns on ihe southern coast of British Columbia: that the climate of the 
Queen Charlotte Islands, tempered by ocean currents, is mild, and that itsrosonrcesof 
agriculture, mining and tishorios are valuable. 

(OpInlotlH o( Rear Admiral Blcharda.) 

Admiral Riehards stntoa: The farther north, the greatoi- are tho objections on 
account of climate, boisterous weather, fogs, etc. From a nautical point of view, he 
thinks English Bay, outdide of Burrard Inlot, is the preferable point ; next in order, 
Port Moody, next Howe Saund ; then Bute Inlet r that oil the others have great dis- 
advantages. He does not favour the appi-oach to tho coast between Yancouvor and 
Queen Charlotte Islands. Ho considers the entrance by Juan de Fuca Strait the best. 
The northern approach with Port Essington as a terminus comes next, 

(Opinions or Vloe- Admiral Farqabar.) 

Admiral Farquhar thinks that there are no decided objections, of a climatic 
nature to Buimnl Inlet, Howe Sound.or Bate Inlet.but undoubtedly the climate becomes 
more severe further north. Ho favours Burrard Inlet, on account of itn being tho 
southernmost harbour, and having a deep, clear entrance and fair anchorage ; as well 
as being immediately opposite the coal depot at Xanaimo. 

He thinks Howe Sound has not equal advantages, and that Bute Inlet is more 
difficult of access than either. This officer Ktatos that he has not sutflcieiit knowledge 
of tho inlets, north of Bute Inlot, to express any decided opinion. 
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{OplDlODR or Captain Cator.) 
Captain Cator has not visitod any of tb« seven inlets referred to during tike winter 
montbB, but thinka that all inleta north of Bute Inlet would be subject to obstruction 
from ice. Very bad weather is experienced in the North and Uiddle Channels in 
winter, and ho thinks that it would be liazardons for a sailing ship to attempt the 
entrance of northern inlets, even if ice did not exist. 

Of the seven inlets specified, Captain Cator would select Waddingtun Ilarbonr 
for a main land terminns, and Uchncklesit or Alberni in Bai-clay Sound as the most 
Huitable for a terminus on Vancouver Island. 

( Opinions or Staff Commander Pender.) 
Commander Pender slates, with regai-d to the general char.icter of the inlets: — 
The tthores rise abruptly to a considerable height, and the water is, as a rule, too deep 
or an anchor to be dropped. In some winters thera is much floating ice, but he is not 
aware of any obstructions to navigation on that account. Danger to large ships is 
more to be apprehended from fogs, gales of wind, with thick weather, strong tides 
and intricate navigation. In dry summeis, smoke from bush fires increason the i-isks 
of navigating the inner channels to a dangerous extent. 

This officer states that Dean Inlet, Gaixlner Inlet, and Skeena Biver entmnces are 
not snrveyed, and he cannot speak of them from personal knowledge. He considers 
Borrard Inlet, with the anchorages at Biiglish Bay and other points, of the gi-eatest 
value : that Howe Sound affords no anchorages at its head : that Waddington 
Harbour is but an indifferent anchorage, and that Bentinck Arm is even more 
objectionable as an anchorage for large ships. 

He states that the wafera north of the Queen Charlotte Islands are unsurvoyed, 
and, BO far a-i his knowledge extends, he would give the preference to Burrai-d Inlet. 
Ite appix>acli from the ocean is so well defined, charted, and lighted, as to be avail- 
able for present use by any cla^s of ships. He further states, howevei", that the risks 
attending navigation, with large steamships, against time, amongst the islands lying 
between Jnan de Fuca Strait and the Strait of Ueorgia, are very great 
(Oplnlou of Lieut. W. Collllu.) 
Lieut. If. CoUins, in reply to the qnery, "are there any objections of a climatic 
nature to any of the seven inlets specially alluded to?" states that the climate is all 
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that can be desired. He admits that his knowledge ia very limited, and expresses ao 
opinion respecting the merits or demerits of the several points. 
(Proslmltyorsoutbern Channel to forelKn territory.) 

In reply to the query respecting the narigable entrance, from the ocosn to 
hai'bonrs inside of the southern half of Vancouver Island, embracing Bnrrard Inlet, 
Howe Sound and Waddington Harbour, and its proximity to foreign territory, one of 
the naval authorities gives 4^ miles, another 2^ miles, and a third, 2 miles, whilst 
two fix 5 miles as the minimum distance at which vesnsis would have to pass from 
the coast of United States. 

Admiral Farquhar submits that the distance is not accurately known, but heavy 
gnns on the bluff on the north end of San Juan Island would command the passage. 

Admiral Richards states that ships need not pass as f.ir off as within 3 miles of 
San Juan, but thej must pass within 2 miles of Stuart and Patos Islands, unless they 
take the inner channel, which is dangerous. 

All the naval authorities admit that vessels on their course to Burrard Inlet, 
Howe Sound, or Bate Inlet, would be exposed to the guns of the United States in the 
event of hostilities, and that the navigation of the channel would greatly depend on 
the foi-co of the United States in the locality. 

(ApproMb by Seymour Narrowi.) 

With regard to the posslhility of large sea-going vessels passing round the 
north side of Vancouver, and reaching Burrard Inlot, Howe Sound or Waddington 
Harbour, vid Johnston's Strait and Seymour Narrows, all the naval authorities, with 
one exception, express an unfavourable opinion. 

Admiral Cochrane replies in the negative, Captain Graham in the affirmative. 
Captain Cator would not recommend shipt attempting it without steam. Admiral 
Richards, Admiral Farquhar, and Commander Pender, appear to think that " it 
would not be impossible, but would be attended with an aggravated amount of 
risks and delays." 

{DedooUODa from N%val TesttmoDy.) 

From the nuval testimony furnished, taken in conjunction with the admiralty 
charL", the following deductions may bo drawn ; — 
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Ist. That a torminas near tho outlet of the River Sifoona woaM prove the □oaro.-st 
to tho Asiatic coaat, but that no decided opinion cnn bo ofTfred respecting the nautical 
advaotagee of a terminua in that q^uarter, as tho waters have not been properly ear- 
veyod. 

2nd. That as for as known, Bun-ai-d Inlet, an arm of the Strait of tieorgia, and 
particularly English Bay at its moath, is the best harbour and the eoaioat of approach 
fh>m the ocean. 

3rd. That tho Strait of Geoigia is separated from the oc«an by two archipelagos, 
ODO to tho north, the other to the south of Vancouver Island. 

4tb. That the approach by the north of Yancouver Island tothe Strait of Georgia 
is hazardous and objectionable. 

6th. That the approach by the south of Vancouver Island is through passages 
more or less intricate, botween, or at no gi-oat distance from, islands known as tho 
San Juan group. 

tith. That tho most important islands of the San Juan group arc in tho tonitory 
of a foreign power, and that from their jiosition, they hold the powor of assum- 
ing a threatening attitude towards passing commerce. 

(HarboDN of V«neoaver bland.) 

Accoi-dingly, it is held important, if pfacticable, that the railway should 
toiminaf e at a harbour, to gain which, thojo islands need, in no way, be approached. 

On tho outer coast of Vancouver Island there is no lack of harbourage, tho whole 
southern and western shore fi-om Esquimault round to Quatsino, 240 miles being 
indented with harbours. 

An unbroken line of railway, jfrom the railways of the eastern Provinces of the 
Dominion, to one of tnese harbours on the outer coast of Vancouver Island, would bo 
exceedingly desirable. All tho difflcalties of navigation to be encountered in reaching 
the mainland from the ocean would then bo avoided. 

(Brlt^hig to VancoDver Island.) 
The survoys have, however, clearly shown that the bridging from the main shoi-o 
to Vancouver would be uuprocodontod in magnitude, and that il« cost would be 
indeed enormous,' 
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Whon, in future yeara, Biitish Columbia ia thickly populated, and the coal and 
iron mines of the islands on the coast form many centi'eB of vast induHtrlos, an 
outlay of capital, now beyond the powers of finance, may bo quite practicable. The 
exigencies of the future may render a continuous line of railway to the outer shore 
of Vancouver indispensable at whatever cost; but the difflcultioj which now 
demand conaidoration, undoubtedly seem toa formidable to bo overcome at thepi-esent 
lime. 

(Ferry by BuW Inlet.) 
The connection may now bo made by steam ferry, possibly accompanied 
liysome inconvenience and subject to oocaeional delays. The course of the fen-y 
boats would be along Bute lolot to the south side of Stuart Island, thence through 
between the Valdes Islands to Elk Bay on Vancouver Island. The whole oi this 
coui-so is land-locked iind smocth water. The distance is 64 miles. The chief diffi- 
culty ia said to bo a strong cuiTont for about two hours a day nt one point. With 
this exception, if the railway, for the present, terminated at Waddington Harbour, 
the water to Elk Bay, could bo us easily navigated as an ordinary canal. 

(F^rrr at Nodalea OhaDDeL) 

By extending the railway along the western side of Bate Inlet and thence 
across to Frederick AiTn — a feasible scheme, but one exacting a heavy oxpendituro — 
" Nodales Channel," a completely sheltered and an easily navigated shoot of water, is 
reached. This channel is reported to be free fi-um strong currents, shoals, or other 
diCBculties, and conid bo used by n railway ferry at all seasons of the year. Tbo 
length of the ferry navigation between bVcdorick Arm, on the main shore and Otter 
Cove on Vancouver, is about 15 miles. The length of Bailwuy line from Waddington 
Harbour to Frederick Arm is about 51 mile-j. The accompanying chart (Sheet 
No. 3) shows the relative position of Nodales Channel, Vancouver Island and Bute 
Inlet. 

(LochI lines In Vnnoouver.) 

From £lk Bay or Otter Cove, a railway could be carried to Esqulmault, or to a 
much nearer point, Alberni at the head of the Alborni canal, possibly to Nootka or 
perhaps with btillgrcatcr cose to Quatsino Sound. Comjmrod with Est^uimault, the 
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lattor has the advantage of being fully 200 miles nearer the Asiatic Ooast. At Qoat- 
BJnu, coul beds ai-e reported to crop out at the water's edge. 

Tbo ostimated diittance between Woddlngton Harbour nod varioiu tormina! 
points on Vancouvor Inland, ai-e as follows: — ■ 

Via Nodaki ChoMtel, 

1. Waddington Harbour to Frederick Arm — Ilailway Liiiq. 61 Uiles. 

Frederick Ai-ra to OtterCovo — Navigation 16 " 

Otter Cove to EBquimault 183 " 

Total... 249 Mil(w. 

2. Waddington Harbour to Alberni 159 " 

3. do Quatiiino 173 " 

Vid Bute Inlet and Sik Bay. 

1. Waddington Harbour to KIk Bay — all water 64 miles. 

Elk Bay to EHqaimault 180 

Total .... 244 

2. Waddington Harbour to Alborni 154 

3. do Quateino ." 174 

{Northern Bootei:) 

The uttempbi made to reach the Pacific tide water at poiotd to Iho north 
of Vancouver Island have boon Huccossful, but naval autboriiies pronounce 
unfavourably on all the barboure except the most northerly, near the mouth of the 
River Skoona. With respect to this point, their opinions are expressed guardedly, 
for the roaeoo that no proper nautical survoys have yet been made there. The same 
may bo said regai'din^the land aurvoyf, as our explorations to this most northerly 
point are the least perfect. 

(Seleotlon or Boate.) 

In considering the whole question of route, in connection with that of wator 
terminus, the enquiry may be narrowed down by rojecttng nil the projected linos 
and harbours, except the most promising and important. 
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All tho routed across tbo Monntain Begion have been arranged in tliroo di8tiacl 
groups, Southern, Centrai and Northern. 

There appears to belittle doubt that thomoijteUgibloof each at-o thofolWwing: — 

Route No. 2, of t ho Southern group, 

lioato No. 6, of the Central group. 

Houto No. 1 1, of the Northern group. 

The fli-at mentioned route, No. 2, is the one which follows tbo courso of Iho 
Kivci-b Thompson and Fraeer to Burrard Inlet. 

Eouto No. 6 leaves No. 2 at Toto Jauno Cwho, and jmssing to the north 
of tbo Cariboo Mountnini", by the upi)er Eivor Frazor, to Port George, finally renchoa 
Bute Inlotj by the Kiver Hamathco. 

No. 11 ia the route projoetod to leave No, ti not liir from Fort Goorgo, thenco 
continuing in a westerly direction, and following thcKivciSkoona to Port Essingtoii, 
or the bout bai'bour in that quarter. 

(Ronte Ilia Bnw Inlet.) 

If it be considered of paramountimportance to cany au unbroken line of rail- 
way to oni) or moro of the hai'boni's on the western coast of Vancouver Islanti, and there 
is a likelihood that this project will, rogardloss of cost, hereafter be seriously enlor- 
tained, then Houto No* 6 becomes of the firstimpot-tanco, and really the only one 
open for selection, 

(Route to Burrard lolet.) 

If, on the other hand, the object be to roach the navigable watera of the Pucitic 
simply by the most eligible line leading to a good terminal harbour, it is clcai- that 
of the three routes specified, No. 6 must yield to No. 2, as Waddington Harbour is 
open to all the objections which may bo ui'ged against Bui-raixl Inlet with regard to 
the passage from the oiKjn ocean. Waddington Harbour has serious disadvunlagca 
not posseflsed by Burrard Inlet, and has no advantages to componBale for these 
deKciencift'4. In this view there remain only Routes Nos, 2 and 11 to be compared, 

Ruute No. 2, although expensive to 'construct, would undoubtedly, when com- 
pleted, ]X>ssc83 engineenug features comparatively favourable for the purpose of 
cheap transportation. In would terminate at a harbour which is held to bo good and 
suficiutit, and it would [jossess the advantages which have been elsewhere set forth. 
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(Proximity to the Frontier.) 
An objoction urged against a terminus at BuiTard Inlet is that access might be 
difficult fi-om the ocean in the event of boslilitics with the United States. The objec- 
tion, together with the fact that the i-ailway itself from Buri-ard Inlet to Hope, 
would run tor nome 60 miles close to the fh>ntier, claims attention and points to the 
riskoftho communication being impeded on occasions when the railway might he 
most imperatively demanded. The opinion of a distinguished military officer on this 
question will be found in the appendix.* 

(Ferry to NaQalmo.) 

The danger of communication between the ocean anJ the terminus being inter- 
rupted or broken might, to some extent, bo obviated by ostablishing a railway across 
Vancouver Island and by keeping open the water communication across the Sti-nits of 
Georgia. 

Nnnaimo is niluated almost directly across the Strait of Georgia from Burrard 
Inlet, and the length of navigation between tliora ia about 50 miles. FromNanaimo, 
a railway may be carried either to Rsquimalt, 08 miles, or to Alberni, on the Albomi 
Canal, 52 miles, both harbours being oatside the San Juan Islands. 

By this arrangement, Route No. 2 would assume a position similar to Route No. 
6, wilh a ferry fi«m the mainland to Elk Bay and railway connection to the outer 
coaftt of Vancouver : the only important ditferenco being the character of the naviga- 
tion. In the case of route No. C, the water would invariably bo smooth, while in the 
case of No. 2, the open waters of the Strait of Geoi-gia, about 23 miles in breadth by a 
length much gronter, would have to be crossed. The chart which accompanies this 
(Sheet No. 3) shows the relative position of Burrard Inlet, Nanaimn, Alberni, Estjui- 
malt and the San Juan Islands. 

(Extreme Northern Boute.) 
The i-oute (No. 11) by the Biver Skeona is not open to the Hamo objections as 
the routes which reach the "Pacific within the limits of the Strait of Georgia. Neither 
the line nor it« tei^ninus is contiguous to foreign territory. It lies almost 600 

i, HemorsDdmn on the military aaptet of ibe Bamrd Inlet rouM, hf 
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miles nearer tbo qaoi'tef whonco tlirougti traflflo may be looked for. The termiDas 
would be abreast of Queen Charlotte Islands, the climate, soil and ixsourccs of whicb 
are, probably, not inferior to those of Yancouver Island (opposite the termini of linos 
Nos. 2 and 6.) They offer a promising field for industry, and open a prospect for that 
traffic which a railway, to be self-supportiDg, must control. Bub this more northern 
point id not known favourably to the naval authorities. Those who express them- 
selves with regard to it do not offei- serious objections to its selection ; they rather 
suggest that a oomplolo nautical survey is demanded before any decided opinion can 
be given. Such an examination, logethor with the necessary surveys on land, may 
develope difficulties of a nature to render the project of this i-oute untenable ; or on 
the other hand, thoy may ostablisb beyond doubt that the northern route is the 
one which, in Imperial as well as Dominion interests, ought to be adopted. 

CTermlnuB al Frederick Arm.) 

One other jtoint demands consideration : — How fiir would Route No. 6, extended 
to Fi-ederick Ai-rn, meet the objections to a tei-minns within the Strait of Georgia ? 
An cKamination of the chart shows Frederick Arm to be approachable fVom the north 
aide of Vancouver Island, by Queen Charlotte Sound and Johnstone Strait. It is thus 
somewhat favourably situated for the Asiatic trade, ocean-going steamers being able to 
reach it by open channels in loss time than any port withir. the Strait of Geoi-gia. 

It will be necessary to ascei-tain how far Frederic*' Arm is suitable for a terminal 
harbour; my present daty is to suggest itHpossibilitie'4, and, if it be found eligible, to 
point out the advantages which may be looked for. 

It is apparent that Route No. 6, extended to Frederick Arm, would touch the navi- 
gable waters of the Pacific at two points. Waddington Harbour, on the one hand, 
would accommodate the traffic centering around the Strait of Georgia, or 
finding entry by the Strait of Junn de Fuca ; whilst, on the other, Frederick Arm would 
command the Asiatic trade, and accommodate the traffic of the northern half 
of Vancouver and of the Queen Charlotte Islands, when, in coarse of time, thoy become 
settled, and their resoui'ces developed. 
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fniroagh DlHtftnce via Holnland Harboun.) 
The mileage by land and wat«i- between common points on the Asiatic coast 
and llio Bucky Kountains via harbours on the mainland, ia oslimatod to be an 

foUO'WB t — 





Oocao 
Navipiiion. 


Towage fur 

Ships. 


Railm; Total 

Line. Mileage. 

1 




S.ut. Uiles. 


Maut. Miles. 


Stat. Miles. 


Naut. Miles. 




3,870 
4,110 

4,470 
4.355 


60 
120 
15S 

90 


590 
648 
493 














4,783 







(Throuch DlrtBuoe via Vancouver Harbour*.) 
The mileage by land and water between tbo same common points, vid harboui-K 
on the PociAc shore of Yancouver I'dland and the tteveml rentes designated, ombran- 
ing ociean navigation, railway on the island, feiTyage, and railway on the mainland 
is estimated to be as follows : — 





NftTlgatiOD. 


Railway 
Lines. 






Ocean Ships. 


Ferryage. 






Naut. Miles. 


Stat. Miles. 


SUt. Uilea. 


Naat. Miles. 


na Qnalaino, Otter Cove to Frederick Arm ferr? 
and hoQU No. 8 

Route No. 6 .' 


4,010 
4,040 
4,310 
4,310 
4,310 
4,365. 
4,365 
4,335 


15 
86 
15 
85 

60 
15 
65 
SO 


70. 
658 
690 
636 
546 
TBO 
738 
561 


4,664 


" Albernl, Otter Core to Frederick Arm ferry 
Md Ronto No. 6 

ferrj and Route No. 8 

" Albenii, Nanaimo to Port Moody ferry and 
Route No. 3 

fenjaod Route No 8 

hour ferry and R^ute No. 8... 

" Kiqulmault, Kaaaimo to Port Moody ferry nnd 


4,833 
4,819 
4,737 
4,959 
4,953 







'These diitancea bare not been aacertaincd. 
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In addition to the evidence of Her Majcaty's naval officei-s, on the harbours and 
waters of the Pacific Coast, the views of sea captains, pilots and others, resident in 
Britinh Colombia or locally interested, will be found in the Appendix.* 

The Prairie Region. 

Passing from the fountain to the Frairie Begion, the difficulties of rente have 
been fortunately surmounted. From the oaatern boundary of British Columbia to Bed 
River, a distance of 1,043 miles, the line is practically established. On 787 miles the 
telegraph has been ei-ected. 

CTba Telegraph PreeedlnB the Bailway.) 

It was suggested, at an early period, that telegraphic communication should be 
secured along the entire lino of railway. Apart fi-om the advantages resulting from 
direct communication between British Columbia and other Provinces of the Dominion, 
it was held that the telegraph running continuously along the lino of railway, would 
not only facilitate its construction, but favourably effect its cost, and at the same 
time largely assist in the settlement of the country, f Accordingly, contracts were 
entered into for the erection of the telegraph as soon as the location of the lino was 
established. 

(BatAbllBbment of StatloDS.) 

In addition to recommending that the telegraph should be the forerunner of 
the railway, the writerfeltithisduty to point out; — that it was desirable to determine 
the sites for stations at intervals along the line; that the station sites could best be 
selected in advance ol settlement, before municipal or private interests wei-e ci-eated 
to interfere with the choice, and when engineering principles alone need be consulted. 
It was also represented that road crossings, especially level road crossings, so often 
thosource of serious accident, should be reduced to a minimum; that, indeed, there 
should be no level crossings, except at stations whei-o trains run with caution, 
and that farm ci'oseings shonid be entirely abolished. 

A coiTospondence took place setting forth the advantages to be derived from this 
policy, and recommending that, in laying out the land for occupation, a comprohen- 

* Viik Appendii T, pmge 303, Letters and ataleneDtB, etc., b; local autboriticB, on some of the 
haibours of BntUb Columbia. 

) ViJt Sisaiioaal Paparj (No, 83), Vol. 6, Prjviace of Oaaoda, 1863. 
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Bivo system embracing these prccaDtions should be carried out, in advance of boUIc- 
ment, m the present opportunity would never again occur.* 

(Beserves for BAllwAj Parposea, Town PIoti,eU:.) 
These views were concun'od in, and directions were given to act in avconlanco 
wiih them. Consequently, a reservation of land, one mile in width on each sidooftho 
i-ailway, throughout the entire length, has been made, and sites for stations have 
been selected throughout the whole extent of the Prairie Region. These sites have 
bt-on designated by names. Town plots will, as circumstancoa require, be laid out in 
thoir ncighboQrhood. The telegraph is already fai- advanced ; and the milway will 
in due time follow. Each point will thus become a nucleus for population, oa tho 
work of construction progi'esses and as settlements advance. There will then bo 
ostiiblishod at suitable intervals, and under circumstances the most favourable, a 
succession of villages, some of which, in time, will become cities, whoso population 
will sustain the railway by the travel and ti-affic it will create. 

The stations are designated on tho map. A list with the altitude and the 
distance of each fi-om Lake Superior is given in the Appendix.'f- 

Ckaracter of the Countiy. 
The character ot the country and its capability for sustaining a largo pupulation 
havonow to boconsidei'cd. Information on this head has gradually boon accumu- 
lated, and although certain drawbacks claim recognition, there can no longer bo any 
doubt I'espGcting the salubrity of tho climate and the extent of tho natural resources 
of the territory. Areport in tho Appendix gives tho result of onquirios up to the 
present time.^ 

It has been discovered that the groat American Desert, known to oxtond north 
wards across the fi-ontior of tho United States, is more limited on tho Canadian sido 
than was previously supposed, and that a great breadth of the country which has 
been considered valaoles;<, may be used for pa^toi'al purposes, and some of it ulti- 
mately brought under cultivation. A large area of fertile land is (o be found south 

* Vidt Appendix B, p&ge 90, Correapondeooe rsspectiag the looatioa of Stations. 
t Appendix B, page 96. 

X Vidt Appendix X, page 312, Sketcbof the agricultaril eapabilitica of that porlion ai Canada 
between Lake Superior and the Kockjr HouaUinB, by Profeisoi Hacotia. 
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of tho lino of railway, on tbo eaalorn flank of the Rooky UoaDtaina, oxtonding 
to tho froDtior on the 49th parallel, while to the north, in the same rolatire position, 
vust plains, of rare fertility and salubrious climate, pie^ont themselves for occupation 
by the husbandman. 

Tho gentleman who has prepared the report on this subject, furnished in the 
Appendix, having personally examined tho region and devoted much attention 
to tho enquiry, is considered an oxcolloDt authority. He estimates that there are 
between Lake Superior and tho Eocky Mountaina no loss than 160,000,000 acres of 
land available foi- tarming or grazing purposes, of which ono-half, or 80,000,000 acres, 
may bo considoi-ed cnllivable. 

In order to convey some definite comparative idoaof the oxtont of this area, It 
may be mentioned thut the total aci'oage under crop in tho fine agricultural Province 
of Ontario is considerably le^ than 7,000,000 acres, and the whole area under cultiva- 
tion and pei-manont pasture in Groat Britain and Ireland in 47,019,106 acres,* Of 
this there are in crop, pasture under rotation, orchards, woods and plantations, 
26,031,410 acres. 

If tho OHtimatcs ai-o well founded, it would thus a])peur by comparison that the 
central plains of Canada give promise of an important f^ituro. 



"I" 



Total ' ^''^' *"" 

— *i,„j ) uoder all kinds of PemuQent ■ n.i „_.>_.»... 

.r,T;„ts.. ~'is~.;v^' '-'"-■r"^} "i'^^r' 



IpermiuieDt pasture 



id I CDlumn 2. 



I under rotation. 



Scoiland .. 
Itcland 



ToUl .. 



32,587,388 
4,T21,g2a 
18,496,132 . 
20,816,826 
TT,635,1S2 



L 

OrcbHrds, noodi, coppicei and planlntioni 

England Orchard!, 145,622 

Wales do 3.984 

Scotland do 1,910 

Ireland -... do Kil. 



Tuul HI 



du 



iso,s2e 



24,008,368 
2,678,730 
4,678,821 
15,732,187 
47,019,106 



1,633,M2 
1,106,321 

10,472,161 



13,670,219 
1,046,188 

3,473,300 
S,:S0,b26 
23,368,933 



lot included in Ibe aboTe, except Id Column I : — 
Wood* and plasUliong, 1,323,783 ToUl, 1,471,38 
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(OeDtrol PoritloD of tbe Trunk Line.) 
The line of railway will bo too i-einoto fully to serve every ferlile dietrict. A 
single line oroasing a breadth of territory so great most necessarily be at a considera- 
ble distance from many portions. But iho location adopted will be found to follow a 
generally central course. It will ))a»s through or be adjacent to many valuable 
sections, and will form the trunk lino, from which branches can be extended to other 
districts more i-emote, as soon as settlement and traffic may justify their construction. 
It has been considered important, in the first place, to secure for the muo trunk line 
the shortest route obtainable. 

The Woodland RegitM. 

It has been held from the first, that the successful oocupation of the Prairie 
B^ion, and the extent to which it may become thickly populated, will, in agreat 
measure, be governed by the capability of the line to Lake Superior to carry cheaply 
the products of the soil. The success of the railway itaelf must be determined by 
the number of inhabitants which can be established in the country ; and the degree of 
prosperity of the population will be influenced in no narrow limit by the character of 
the outlet for the products of their industry. The more, therefore, that the enstern 
section of the Kailway can be rondei-ed available for cheap transportation, the more 
rapidly will the Prairie Begion become populated, and the more speedily will the 
line become self-suBtaining. 

I have felt it my duty to regard these views us of pai-amount impoitance in the 
location of the line between the Prairie Aegion and Lake Superior. Accordingly 
every effort has been made to discover the shortest line with the lightest possible 
gradients and easiest cui'vaturo, especially in the direction which heavy truffle will 
take— towards the Atlantic seaboard. 

(F&VDumble Qradlenta.) 

On the sections placed under contraot, from Hod River to Keewatin, 1 14 miloa 
and from English Bivoi* to Foi-t William, lt3 miles, the maximum gradients are aa 
follows :— 

a 
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On TaDgents and 1^" 


Ascending Biut. 
Cnrree, equal to 3,820 feet Badios.. 


per 100 per mile 
,. 0-50 26-40 feet 


On 2° 


2,866 


. 046 2376 « 


On 3" 


1,910 


. 0-40 21-12 « 


On 4° 


1,433 


. 0-38 18.48 « 




Ascending West. 


• 



per 100 per mile 
On Taogeots and 1^° Curves, equal to 3,820 feet Kadiua... 1-00 52-80 feet 
On 2° " " 2,866 " ... 0-90 47-52 " 

On 3° '• " 1,910 " .. 0-80 42-24 ■' 

On 4° " " 1,433 " . . 0-70 36-96 " 

On the remaining distance to be placed under contiacl, between Keowatin and 
English Biver, 183 miles, equally easy gradients havo not been, as yet, at every point, 
secured. At the few exceptional pointf, the location will, howovor, bo i-oviuGd, and 
I have confident expectations that all the gradients will be i-oduced to the same 
standard, withoat materially increasing the coat of the works. 

Thus, there will be no impediment to the Pacific Kailway carrying products 
from the heai-t of the continent to Lake Superior at a lower i-ato per mile than those 
now obtaining on the leading railways already in operation. 

(ProspecttTe Local Traffic) 
The Woodland Begion does not offer any gi-eat prospect of becoming an agn- 
cultaral counti^, but it may, possibly, contain much mineral wealth. The investi- 
gations of the Gteological Survey suggest the presence of rich dopadits, extended 
over a wide area. Prominently may bo mentioned iron, copper, silver and lead, and, 
not improbably, pbonphales and plumbago. Even the section of country east of 
Lake Superior may prove rich in minerals. This section has not, hitherto, been hold 
in high estimation, but it has been discovered that a broad belt of metalliferous rocks 
stretches ft'om the vicinity of the Bruce Uines to Lake Mistassinni, and between it 
and the shores of Hudson Bay. Copper lodes have for some time been worked at 
the Bi-uco Minos, and silver lodes have been discovered at Garden Biver. It is a reason- 
able inference that similar lodes will be found repeated in the extensive troct of 
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country of the aame geologic&l horizon, and that the day will come when theeo 
r«Boai-ces will be developed, and a considerable mining population find omployment 

(The Une XJltlnutsIr Oontlnaoiu.) 
The line prajected for the Bailway through this section, makes the distance 
from Selkirk to Ottawa, 670 miles loss than by the winter route through 
fhe United States.* It is, therefore, oot improbable that by the time the portion of 
the Bailway between Lake Superior and the Pacific Coaat has been completed, and the 
Pi-aine R«^on has become well populated, a direct link between Lake Superior 
and the older Provioces will bo demanded. 

It seems a prudent course to take some stops to make this section, now a roadless 
wildernesti, more accessible than it is at proaent. I would not recommend any groat 
imroodiate expenditure. But whatever may be the future policy of the Dominion 
with 1-egard to the conHti-uelion of this link, I would advise that the Bailway line be 
located from Lake Superior to Lake Nipiaeing on tha shortest and best coarse, and 
that it be gradually cleai-od of its timber, so as to admit of a " Territorial Boad ""f- 
being formed, and the interior thus made moro accessible to mineral prospectors 
and others. If the line were cleared of its timber, the construction of a telegraph 
would doubtless follow in due time. Existing contiactd will very soon secure the 
completion of the ovei-lnnd telegraph fVom the Pacific coaat to Port William. A con- 
nection between the latter point and the telegraph system to the East will be called 
for, and it it not improbable that, the lino being cleared, competing private Com^ 
ponies would make an effort to establish the connection on terms aceoptable to the 
Government. 

Snow Fall. 
In a previous report,:^ allusion was made to the character of the climate 
throDghout the entire line of route. No information has since been obtained of a 
natara materially to modify ihe views which were thero expressed, 

* Selklifc to UontrMl b; Chiugo and Detroit, 'l,B90 mU«8. By CanwlikD PaciBc Lint, 1,180 mllM. ' 
Selkirk 1o OtUwa bj do do . 1,830 miles. Bj do do 1,160 uilet. 

do Toronto by do do 1,6ST milM. Bf do do 1,186 nilM. 

tVidtBeialonal Papers (So. 83), Vol 8, Proriace of Canada, 1863. 
tViie Re'pait Jaaaurj, laU, p. 3*1. ' 
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The climate of the eoveral regions to bo traversed by flie railway is, 
greatly influenced by the chai-ucteriBlies of lie surfuce. The vast lakes, 
elevated plateaux, extensive lowland treelees plains, lofty ranges of mountainH and 
immense forests have each their effect on the temperature and humidity of the 
atmosphere; and the degree of cold in winter, as well as the snow-fall, is largely 
affected by the nature of individual localities. 

The chief point of consideration is the 3now-fali,and the experience of the vuriooB 
BDiToying pnrtio!>, extending, as it now doe?, over a period of six winters, has afforded 
many interesting and important data. Taking the snow-fall at Ottawa as the 
standard, the depth of snow throughout the whole of the woodland region is generally 
less, on an average, than at that city. In the immediate neighbourhood of Lakes Huron 
andSupei-ior the foil is about (he same; bat east of Lake Nepigon it is found to be from 
90 to TO per cent., while from Lake Nepigon to Manitoba tho depth ranges from 
70 to 50 i>or cent, of the Ottawa snow-fall. Throughout the Prairie Begion, 
the snow rarely exceeds 20 to 24 inches in depth, and Li (Veqnently much less over 
wide areas. In the Mountain Kegion the featares of climate and extent of snow-fall 
are far more vai-iod. The western slopes of the Cascade and Bocky Mountain chains 
are more abundantly supplied with i-ain in summer and with snow in winter; the 
easteim slopes being subject to comparatively little precipitation. Only on the western 
Bides of the Mountain chains, whoi-o the snow-fall is excessive, will portions of the lino 
require to be shedded. Generally speaking, with these exceptions, the snow fa\\ 
appears to average leas than in the ^Ider provinces. 

(DednctlODB rrom Meteorologloal ObBervalloiu.) 

From meteorological observations made during three years in the Rooky 
Mountains, Professor Kingston, of the Toronto Observatory, has carofally 
compiled tables which show that, though in some of the passes and 
portionsof river valleys tho snow may average tiom foar to five feet in depth, in 
general the fall is far below that of Ottawa, Quebec and Montreal; while to the east of 
the Rocky Mountains, between Jasper Valley and Edmonton, it does not much exceed 
half that of Ottawa. During the winter of 1876-6, in which the snow-fiill was 
exceptionallyheavy, a survey parly located atTfet© Jaune Cache made a series of 
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observations,* ft-om which it oppcars that though tho aggrogato amoant of snow wus 
no loBS than 112 inches, at no time was there more than four feet on the groand at 
the Bnmmit, exteoding to five feet at the foot of Uoose Labe. Ovring to the nnoanal 
nnow-fall, the AthalwBca Tallpy — which had been previouslj- considered by 
the omptoyes of the Hudson's Bay Company and thelndisns as a locality which might 
be safely relied on for wintering stock, and which was so spoken of in my former 
report of '74 — proved very disastrona lo the party ; their horses and cattle sufTei-od 
Buverely, and less than half survived the winter. With rospoot to the cold, Professor 
Xingaton shows that though the cold of the autumn is more severe in the Bocky 
Uountain district than in Ontario, Quebec and the Maritime Pi-ovincoa, yet tho winter 
itself compares favourably with that of Eastern Oanada.f 

Located Line Faxmtrable for Cheap Tratiaportation. 

I have described the efforts that have been made to obtain a line with the eOHioBt 
possible gradients fk^m the Prairie Region to the navigable watei-s of the St. 
Ijawrence, and the paramount importance of this feature. Beferenceto a table in the 
Appendix, which gives a summary of gradioats for each hundred mile section of the 
railway between the Lake Superior terminus and Tdte Jaune Cache shews that 
there is nogradient ascending in either direction exceeding 1 per 100 or 52-8 ft. per 
mile, and with one single exception, viz. at the crossing of the South Sosktitchowan, 
the heaviest gradient aaoonding eastwards from a point near Battleford to Fort 
William 18 only 0-5 per hundred or 26-4 ft, per mile.J I feel satisfied that a revision of 
the' location at the one exceptional point will, with but trifling cost, result in obtaining 
the desired gradient there also. 

Assuming the gradient at tho South Saskatchowan to be amended, 
I am enabled to report a location on which, for fully a thousand miles 
west of Lake Superior, tho easterly ascending gradients can be kept down to 
half the maximum gradients ort the Grand Trunk and other railways in opei-ation in 
the older Provinces. Cheapness of Iranspoitation is thus, to a certain extent, aasui-od, 

■ ViJa AppendU Z, pftK«'3S3, Hemomndft reepectiag Ibe w[Dter climate at the Kick; Uouatniiia, hJ 
Georite A. Keefer, O.E. 

t Vide KepoTi, Jannarj, 1874. 

t Vide At pendii A, p«ge 89, Table of gradients batwiea Like Suparior and T^te Jsnae Oacbe. 
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an importoDt element in facilitating tho pro^poroos sflttlement of tho fertile territory 
In the interior. 



or Oradlenla ) 

The following will show the i-em&rkably fkroarable gradieoto seoared on each MO 
mile section of the lino, west of Lake Superior; and the accompanying diagrams 
(Shoeta Noi. C and 7) will clearly illuati-ato this feature of the line : 
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Thns on that portion of the Hue located and established for a distance of 1,500 
miles thei-e will bo close on 1,200 miles level, or with grudients under 26} feet per 
mile, and no portion of the balance will rise more than 53 feet per mile. 

It has already been stal«d that the line throughout its whole extent will compare 
&Toui-ably in all important particulars with the trans-continontal railway extending 
from San Fi-ar.cisco to New York, The difference between the gradients of the two 
is indeed remarkable, when it is considered that tho crest of the Rocky Monntain 
chain attains the highest elevation to the north of the International Boundary. The 
Canadian Pacific Railway, however, will run thi'ongh the mountain masses by low lying 
passages which do' not exist on the more sontbern route. I have prepared a general 
profile of the line from Lake Superior to the Pacific Coast, and on this have shown in 
a brown colour the profile of the line from San Fmncieco to Omaha (Sheet No. 6). 
An Inspection will show at a glance tho marked difference between the two lines. 
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The Engineering Staff. 

Ill a report of ihischai-actor, I should be guilty of injustice to ray Staff woro I to 
omit allasion to the untiring etfortH, hardships and privaUoos of the. engineering 
pai-ties who have acted under my directions in carrying out tho explorations and 
surveys. 

To one unaccnstomod to tho con»idoration of matters of this natui-e, it is diffi- 
cult even to convey an accurate impression of the magnitude of the work executed; a 
work which has ovory year omployod the best energies of not far short of one 
thouiuuid men of all grades. 

(nie Work Dodb.) 

Tho length of tho various lines snrveyod and roates explored amounts in the 
aggregate to close on 4fi,l>00 milos, of which no less than 11,500 miles have been 
laboriously measured, yard by yard, through mountain, prairie and forest, with tho 
spirit-Iovol, chain and transit. Largo as tho mileage of examinations undoubtedly In, 
it yot forma only a very imperfect factor in estimating the energy expended in tho 
work, and but faintly suggests tho toilsome, unflngging labour which has been neces- 
sary to encounter difficulty after difficulty; lubour too of>en resulting only in failure. 

I pay bnt a just debt when I acknowledge my deep obligations to my 
fullow-iabourers, who have so zealously toiled to obtain the information of which 
this Beport is a synopsis. 

Uy own feeling would lead me to make special mention of the more mei-itorious 
members of my Staff, but whore so many have rendered the heartiest service, i', is 
difficult to give pi-ominence to individnal names. 

(Cbiuneter of Ibe Service.) 
Huch of the work has been carried on amidst the severities of winter, 
fi-eqnently, in an exceedingly low temperature. The aui-veying parties were far 
removed from all habitations, and were supplied ffith but inodoquuto shelter and diet, 
although both were the best that circumstances would admit of. Notwithstanding every 
precaution, Rcurvy has occasionally attacked both officers and men ; and, as the work 
has been often hazardous, some have met with serious accidents in the discharge of 
their duty. Uany have returned with constitutions more or less impaired by tho 
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vicidbiludos of Iho life to which thoy have beea exposod. I feel that their services, 

which have already been recognized by the Government, merit also the appreciation 

of the public. 

(I/Mseg BoitalDed.) 

It ia my sad duty to mention that thtrty-fonr have lost their Uvea in connection 
with tbe survey .* 

CoRcAision. 

I have endeavoured, in the previous pagea, to narrate the eSbrts madeduiing the 
last BIX years to obtain the most eligible Railway line to tho Pacific Coast. 

I have set forth the operations by which wo have establiuhed an extremely aatis- 
fkctory line fi-om tbe bead of the St. Lawi-ence navigation on Lake Superior to T(ito 
Jauno Cache, on the western side of tho gi'eat continental "divide" in the main 
Bocky Mountain chain. 

I have described, in its various stages, tho work which has been executed to attain 
this n»ult, as well as the operations by which we have pierced ranges of moantaint), 
in the western section of tbe country, previously reported as impenetrable. 

It waa early discovered thnt a line could be obtainel by the Yollow Head and 
Albroda Posses, following the natural descent of the Rivors Thompson and Eraser to 
tide watei-. But the forbidding character of the valleys, and the extreme mggedness 
of the chasms through which these rivorK in parts of their course flow, call for works 
BO formidable and costly, that attempts have been male to discover n more eligible 
i-onte. 

I have not concealed that our efforts have fi-equently i-edulted in failure, rendering 
repeated attempts necessary, year by year, to gain the objects sought ; and, althougli 
the route of the Railway in tho Western i-ogion has not been definitely established, I 
have pointed out that several practicable lines have been found, and that we have 
discovei-ed passes and traced lines which, considering the altitude of the mountain 
mosses of tho liegion, are more favoui-able than could hove boon hoped for. 

Although sovei-al routes fi-om the monntiiins to tho coast arc available, it cannot 
bo claimed that any line has been found upon which, in some parti of its coui'se, no 
Bcrioufi difficulties are met. Besides difficulties of construction, involving n large 
expenditure, the question is complicate! by other important considerations wbi*^^ 
lie beyond the province of the Engineer. '^ 

• Vide AppenJii Z b, page 3B2. 
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So fiir as an Engineer can venture to deal with the various points which call for 
examination^ I have striven faithl\illy to aacertain the necessary fkcts, and to present 
them in a clear manner for the consideration of the Government. 

To assist in drawing conclusions respecting the selection of the terminus, I have 
submitted the opinions of distinguished naval offloere respecting the harbours ami 
channels of the coast. I have, likewise, pi>esented the views of othei' experioncoi men 
on matters bearing on the subject. 

The inferences to be drawn appear to pDint conclasivoly to a choice of two 
distinct courses : — the selection of one of the two routes which tirst reach the Pacific 
watera at Burrard Inlet and at Bute Inlet ; or the postponement of a decision 
r'esiKJCting the terminus until further cicaraination be made on land and water to 
determine if a more eligible route can be obtained by the Itiver Skeena. 

On account of the extent and nature of the subject discussed in this Report, I have 
deemed it advisable to avoid, as much as possible, matters of detail. Generally, how- 
ever, references are given to sources whence full information may be obtained. 

The documents appended give much information hitherto unpublished. They 
arc replete with detailed descriptions of the Survey. The e.tcslluiit reports on the 
ngricultural capabilities of the country will be road with especial interest, as thi'y 
establish that a vast territory is available for agricultui-al and pastoral purposes. 

The report from the Geological Survey on the economic minerals and mines of 
British Columbia is a valuable contribution to our knowledge of the Western portion 
of Canada; more cspocially in view of the field offered for mining industry. 

It has been my object in this report, and in the Apiiendice^ herewith submitted, 
to place on record a concise history of the pi-eliminary operations connected with the 
lonatructionof the Pacific Railway, from the commencement in 1871 to the present 
date, and to furnish other impop'tant information. During those six years, with the 
iussistance of an able and zealous staff, 1 have given my most earnest efforts to obtain 
siitiafactory results; I trust I have succeeded in my endeavour to describe, in a 
fiiithful and comprehon.sive manner, all that wo have effected. 
I have the honour to be, Sir, 

Your obedient servant, 
■* SANDPOBD FLBMIXG. 

Engineer in Chit:/. 
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APPENDIX B. 



Office of thx Bnoimbeb in Chief, 
(Meniorandum.') Ottawa, April 12th, 1875. 

Stations, Town Phu, Boad-croasings, etc. 

I doairo to bi-ing undor tho notice of tho Gorernmont, aomo suggostions in con- 
nection with the Burvey of lands, adjoining the itailway, in Manitoba, the NoHh- 
weet Territories, and elsawhero. 

I submit herewith a diagram, whiuh will serve to oxpliiiu ; — 

1. I would suggest that tho most suitable points for stations, should bo scloctod 
at convenient distances, say fi-om six to ten miles apart. In selecting those points, 
cai-e should be taken to have them on level, and as far as practicable, on straight soc- 
tionsof the Bailway, or failing this, on easy curves; tbey should not he neai' tho foot 
of long steep grades, nor on any grade exceeding fifteen feet to a mile. 

The points selected should not bo whoie tho Railway is on ombankinent or in 
catting, but whore tho grading necessary for station purposes, could bo done at tho 
least cost. 

2. The I'osorvatioD of land for stations should be on a tibeml scale, say 2,000 feet 
long, (at all events this length in level prairie sections), so as to allow for long trains 
shunting and standing without interference with the road-crossings, hereafter re- 
ferred to. The breadth of the station grounds need not be gi'eat, except whera 
special provision is required for engine-shops, etc. ; 150 to 200 feet on each side of the 
centre lino of the Railway would be ample. 

3. A road should be Inid out all round the station ground; It would cross the 
Bailway at two points, 2,000 feet apart; there should bo no othor i-oad across the 
station ground, except for foot passengei-s. 

4. Opposite ana around each station located as above, a suitable area of land 
should be reserved for a town plot, laid out and sold as such ; behind tho town plot, 
some of tho land should be laid out as park lots. 

5. I would strongly advise tho redaction of crossings, both public road and 
farm crossings, to the feast possible number. Statistics show that a very large per- 
centage of fatal accidents on railways result from road-ci-ossings. In a new country 
they conld be largely i-oduccd, without any inconvenience to the pnblic, and, at tho 
same time, save the cost of making and maintaining them. 

In order to effect the dcsirod object, 1 would suggest that the farm lots between 
stations should all belaid out with their rear ends to the Railway lino, as shown on 
the sketch ; that a road allowance should be made on the ends furth&st from the Rail- 
way, and that there should bo no allowance for roads between any of the farm lots. 
This would render farm crossings entii-ely unnecessary, and it would throw the pub- 
lic road-ci-oasings at the stations only, at which points there is always least danger, 
08 tho trains invariably reduce their speed when approaching slations. 

I have drawn on tho accompanying sketch, the strip of land proposed to bo re- 
served on each side of the Railway, one mile in width. This width would probably 
embrace sufficient ai'ea for town plots, park lots, as well as farm lots; in connection 
with the latter, it might be advisablo to withhold the sale of them, until alt the other 
farm lots in the neighbourhood wore taken up, and when oft'ei-ed for sale, special 8tii>- 
Illation may be made for the maintenance of the railway fences, the planting of trees, 
or other provision to prevent snow-drifts, and also with respect to firos caused by 
sparks from the locomotive engines. 

SANDFORD FLEMING, 

Engineer in Chief. 
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(^Mmorandtim.') 



Department of the iMTSRroR, 

Dominion Lands Office, 

Ottawa, 16th April, 1875. 



The undersigned haa tho honour to submit the following remarks npon the paper 
(subjoined^ of Mr. Fleming, Engineer in Chief of the Canadian Pacific Railway, in 
reference to stations, i-oad crossings, kc, connected with the said railway. 

The different points will bo considered under numbers corresponding to those on 
tho paper referred to, 

1. The site of railway stations will, as a matter of course, be selected as well by 
engineering as by trade considerations, and wilt be altogether in tho discretion and 
judgment of the engineers of the road. 

2. Preservation of land for stations ; form and extent thereof. 

3. Roadu around and crossings connected therewith. 

4. Town plots. 

Mr. Fleming's suggestions in regard to the above are such as recommend them- 
selves to favour. 

5. The remarks of the Chief Engineer as to the policy of keeping down the 
public raads and farm crossings to the least posnible nnmbcr, in view of reducing 
thereby the chances of accidents and of saving in expenditure, cannot be gainsaid ; 
and the fact of the railway being run through territory in advance of settlement will 

§reatly &vour the carrying into etfect of such policy, as settlement will naturally 
raw round tho points which may bo selected for stations. 

Mr. Fleming is understood to propose that under no circumstances shall there 
be public road crossings, excepting at stations, which latter may be from six to tea 
miles apart. 

Tho undersigned is of opinion that public crossings over the railway may be 
advantageously restricted, but that it would be incompatible with tho public interests 
and convenionce to carry tho restrictions as far as pi-oposed. 

He thinks that, as a rule, public rood crossings should be provided at points not 
more than three miles apart. A less number of crossings than as above would ultimately 
result in great inconvonionce to the public, and be calculated to embarrass tho sale 
and settlement ot the lands. 

Mr, Fleming's proposal, that the form lots on each side should be laid out with 
their rear ends to the railway, having a road allowunoo in front, is a good ono. 

This plan would do away, altogether, with any necessity for fiirm crossings. The 
lots, however, should be at right angles to tho railway, ono mile deep on each :4id6 in 
the clear, by twenty chains frontage. 

The town plots, as a rale, to embrace four of such lots, and (o be laid out on a 
uniform plan, into building and park lots. 

Mr. Fleming suggests that those fai-m lots lying contiguous to tho railway might 
bo disposed of on certain special stipulations— that is to say, for tho maintenance of 
railway fences, the planting of trees, or other provision to prevent snow-drifts, and 
further, with resjiect to fires caused by sparks from the locomotive engines. 

Kespecting this, tho undei'signed hat, uerious doubts. Ho thinks it would not be 
advisable to impose any such conditions on tho sale or sottlomont of those lands, for 
various reasons— mainly, for the reason that, in his opinion, it would bo impracticablo 
tocanyout such conditions, as tho imposition thereof would result in a constant 
state of warfare and difficulty between tfio Government or the Railway Company and 
adjoining settlers. 

Tho matter of maintenance of fences, of carrying out any provision to prevent 
snow-drifts by the planting of trees, or otherwise, he thinks can only be satisfactorily 
assumed and carried out by the Government or the Company, who would farther, 
without there was express legislation to the contrary, bo responsible for any damages 
caused by sparks trom the engines. 
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The undersigned wonid rcmaik that the Chief Engineer's proposals as to cross- 
ings, method of laying oat fai-m lots abutting on rai Iway, &.C., can only apply to those 
parts of the Province or Temtoiy whoro the lino does not pass thi-ongh settlements, 
or intfjiseet Half-breed lands; and, further, mast be Bubject to any legal rights of 
Iho Hudson's Bay Company respoeting the one-twentieth of their lands, as allotted 
to them under the Dominion Lands Act. 



Respectfully Bnbmitted. 



J. S. DENNIS, 

SwveyoT 6enerak 



Canadian Pacific Railway, 

Offics op the Enoinkkb in Chibf, 
^Mmffrandum.) Ottawa, May 6tb, 1876 

To the 

Secretary of Public Works. 

On the ]2lh April, the undersigned submitted for the consideration of the 
Minister, a memorandum on the snbjeet of the Jocation and survey of stations, town 
plots, road crof sings, &c., along the route of the Pacific Railway. 

S'he memorandum alluded to was referred to the Department of the Interior. 

The Surveyor General on the IClh nit., uuhmittud some remarks on the subject to 
the Hon. the Minister of the Interior. 

The remarks last referred to have now been tranemitted to the undersigned. 

In the original memorandum, the subject was divided into the following fiva 
difl^rent points, opposite each of which will be found the views of the Surveyor 
General. 

1. The Engineer in Chief soggests that The Surveyor General thinks that sta- 
the moat suitable points for stations bhould tions should be selectod altogether in 
be selected from six to ten miles apart, and atcoi-dance with the judgments and discre- 
lays down certain engineering conditions tion of the engineer of the railway, 
toguide in making a selection. 

2. The Engineer in Chief advises with The Surveyor General thinks these sng* 
r^pcct to the reservation of land for gestions recommend themselves to favour, 
stations. 

3. The Engineer in Chief recommends The Surveyor General approves, 
the laying out of roads in connection with 

the stations. 

4. The Engineer in Chief recom.iiends The Surveyor General appraves. 
the reservation of land for a town plot 

around each station. 

5. The Engineer in Chief advises Htrong- The Surveyor General admits that the 
ly the reduction of ci'Oseings both pubhc policy recommended on this point cannot 
and private to the least possible number, be gainsaid, and the location of railway 

and the laying out of the land in advance 
of settlement will render the adoption of 
the policy an easy matter. 

6. The Engineer in Chief suggests that The Sui-veyor General thinks this pro- 
ony farm lots laid out on the mile strip posnl a good one, and recommends that the 
proposed along each side of the railway farm lots should be ai right angles to the 
should all have their backs turaed to the railway ; one mile deep on each side by 
railway with a road allowance in fiont, twenty chains frontage. 

and thus render farm crossings wholly un- 
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7. The Engineer in Chief ndv'isos on ac- The Surveyor General thinks that the 
count of the inei-eaaed security to life and crouBinga might be advsntageonsly res- 
propei'tj the greater ease with which the tricted, but a less number of crossings 
railway will be operated, and the reduced than one at every three miles woald slti- 
cost in coDstmctioQ and maintenance, that mately resqlt in great inconvenience to the 
DO crossings should be laid oat oscept at public, and embaraas the sale and sottle- 
the stations. ment of the lands. 

Tho undersigned is glad to find that the Surveyor General on almost every point 
gives his unqualified approval to the suggestions proposed. It is only with respect to 
the last point that ho does not fully concur. 

In support of the original proposal to make provision for crossing the railway 
at the stations and town plots only, the undersigned would respectfully submit the 
following additional remarks : — 

1. Every level crossing contains the elements of danger to the public using the 
crossing, as well as to passengers using the railway. This is more especially the case 
between stations where trains have to maintain u high speed. The undersigned be- 
lieves he is correct in stating that more thwi one-half of all fatal accidentson railways 
occnr at level road crossings. He has seen a whole train of passenger cars thrown 
off the track by cattle attempting to ci-oss the line and getting amongst the wheels. 
Constantly, one hears of carriages or sleighs being ran over, and the danger is in- 
creased in high winds, rain or snow storms. 

2. Every level crossing is an element of danger from another cause, viz : — The 
cattle guards. As is well known, tho»e contrivances are usually made of timber, they 
last but a few years, constantly require repairs, and without attention frequently be- 
come insecure. They are really worse than ordinary wooden bridges, as they are too 
insignificant to receive, as a rule, much attention from the higher railway officials and 
are often loft to ignorant, sometimes careless laborers. It is for these men to report 
when Uie timbers are too much decayed to be any longer safe ; in fkct to draw the 
lino between security and positive danger and the wonder is that accidents from rot- 
ten cattle guards do not more frequently occur. Cattle gnai-ds at stations are not 
likely to be neglected, as they come under the eye of other offlctals ; besides which, 
trains pass stations at low speed, and in consequence the danger is mnch loss than at 
other points where the speed is high, 

3. In a country already settled, it would doubtless be impracticable to close up 
roads already in use across the line of proposed railway, but in an entirely new coun- 
try, whore there are no inhabitants and no roads, the settlers as they take up lots and 
occupy the land, would suffer very little, if any, inconvenience from the plan now 
propoued, and would not, in any way, feci the loss of a privilege or right which they 
never possessed. To them, the line of railway would reeemble a river or navigable 
channel with landing wharves and the means of crossing at shoii; intorvalu, say, 
wherever it was deemed advisable in the interests of all to have stations. 

The undersigned raspcctf^illy submits that the settlement of fertile lands along 
any of the < onsiderable nvers of the older Provinces has not been materially retarded 
by tho obstruction which tho rivers offered to free intercourse between the two sides; , 
nor has the want of bridges, so close as every three miles, over the water channels, 
to any appreciable extent embari-ussed the sale nnd settlement of the lands, or resulted 
in great public inconvenience after the country Ijecame occupied. Take the large 
rivers, the Ottawa, the St. Lawrence, the St. John, or any of the smaller rivers such 
as tho OtonabOjthe Trent, the Grand Bivor or, for that matter, any of the canals, any 
the Bideau Canal. From OtUiwa to Kingston the length is 127 miles, in this distance 
there is on an average only one bridge to every eight miles of canal. Tbo canal 
passes through a comparatively old settled country, and no gi-eat complaints are made 
respecting the unfroquency of the bridges. 

On the i-ailways, the crossings take the place of bridges. At each proposed station 
on the Pacific line there would be as many crossings for carriages as there are across 
the Bideau Canal in the heart of the city of Ottawa, while foot passengers would 
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have perfect freedom to ci-oea almost anywhere, except when trains wei^ actually 
wcupyirg the eiding?. 

In view of nil Ihe advanlagCH and the vory trifling, if any, incoaveniance that 
would result, I am confirmed in Iho opinion that the Government would da well to 
adopt the policy of making provision in advance of settlemonl, for stations an(l town 
plolH, and of laying down a system of roads which would, as far as practicably, con- 
centrate traffic at those points only. 

The undersigned does not propose Ihat uuder no circumstances, whatever, iball 
there boa pogsibility of obtaining a crossing, except at stations. Ho urges objcctjonB 
chiefly to intermediate level ci-o^'iingn ; should thetjme ever arrive when the establtgh- 
ment of a road across the railway at any particular point between stations becomes |j 
important as to justify the cost of making it, there would be nothing to prevent the 
inhabitants from asking and obtaining pei'missiOD to bridge the railway as they wonid 
a canal or river. 

The undersigned trusts that on full consideration of the subject, the Surveyor. 
General will waive the only objection which he has offered to all the essential poin in 
of the scheme proposed. 

The undersigned views the present as an excellent opportunity, one which will 
never again occur, of adopting every improvement whicli experience may suggest, 
in connection with the introduction of railways into a country,and,bolievlQgthat the 
Government views it in the same light, he has every hope that they will adopt the 
policy herein strongly recommended. 

The undersigned would wish to add some remarks with respect to the mattors 
referred to in the last paragraph of the original memorandum (^dated April 12th), 
but he cotmidere the subject herein di8cus<>cd of primary importance, and the other 
subjects may bo alluded to at another time. 

SANDFOfiD FLEMING, 

Bngineer-iti'Chief. 

Canadian Faoipic Railway, 

Office of the Enijinbeb in Chief. 

Ottawa, 19lh May, 1875. 

Sear Sir, — I am requested by the Premier to transmii to you a list of the 
stations established on the line of the Railway between Cross Lake and Mossy River, 
and to furnish you with their names, approximate distanced oast and west of Selkirk, 
and the number of the stakes at which the centre of the stations, in each case lettered 
"A" on diagram of town plot, are to bo placod. I alsofarnish a plan showing their 
mlative positions. 

You are aware that the suggestiins submitted by me, in a memorandum dated 
the 12th April, relative to stations, town plots and road crossings have been approved, 
and it is the desire of the Premier that steps should be immediately taken to carry 
them into effect. Enclosed herewith you will find a dingram for town plot.s, which, 
in connection with the niemorandiim referred to, is also approved. 
, The diagram shows four different projections for town plots, each of which 

embraces the same loading features. They are designed with the view of carrying 
out, in the best manner, the principles laid down in the memorandum above referred 
to, and advocated in my letter to tho Secretary of Public Works, of date of 6th 
May last. 

The Premier desires me to say to you that ho approves of the designs, and wishes 
you to adopt them as standards in laying out town plots around the stations on the 
line of the Pacific Railway, Either of the designs may, of course, ho adopted or 
modified at your discretion to suit the circumstances of each case, the main object 
being to secure all the advantages of tho new system leferred to, in the least objec- 
tionable way. 

Assuming that the red letters indicate the limits of the town plots, it is con- 
sidered highly advisable that all the farm lots outside of tho town plots, and within 
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the one mile strip on each side of the Hatliray, should bo withheld from sale or occu- 
pation until afler the completion of the B-iilway, and the best moans of overcoming 
the saow diEBculty in each locality be aecertained. 

Yours ti-uly, 
Lt.-Col. J. S. Dennis, (Signed), SANDTOED FLEMING, 

Sarvei/or-General. Engineer-iHiCMef. 

STATIONS. 
Instructions to District Engineers and otkert. 

For several reasons it is impoi-tant that early steps be taken to select the very 
best positions for the Bailway Stationti, and that they should be locatod, and the 
{Tfadiente of Iho lino, at and approaching tiiereto, finally established before construc- 
tion be commenced. 

In districts fitlod for settlement the Govommout has approved and sanctlonod a 
system of laying ont lands adjacent to the line of ^Railway, which will render public 
and pi-ivato road crossings unnocessury, except at Stations. 

In these districts it is intended to reserve a sufficient aren of land ai-ound each 
elation for a Town plot, and to lay it out when required, into lots of suitable size.' 

Each station will become acentreof traffic for the country around, and in some 
cages, important towns wilt undoubtedly spring up. In soiectinf,' station sites, atten- 
tion should therefore, to some extent, bo given to the physical features of the adjacent 
country, bo as to afford the greatest fucililiee for developing the resources and 
accommodating tbn business of each locality. The general intore^itti of the railway in 
directness, good gradients and cost of constmction must however, be considered of 
primary importance. 

In pi-airie and fertile districts, the stations should not be so far apart as to lo:ivo 
an opening for intorniodiate stations at n future lime. All the stations In any way 
desirable should be locatod in the first place, It is considered that ihe avoiage 
distance between stations should be aboutcight miles. 

In mountain and other districts, whore the nocossity for stations for traffic 
purposes will not bo great, sidings where trains may cross, or engines may wood and 
water, will nevertheless be required, — points for this purpose may bo selected about 
every ten miles. 

The undersigned requests thiit immedintoly after a trill location bo made and 
before the gradients nro finally adopted, the District and Kesident Engineers shonid 
proceed to ascertain the most suitable |>ointH for stations, reporting to Ueud Quarters 
without delay. In this matter the following rules will bi3 observed. 

1. Station sites may bo considered to \ns at minimum and maximum distances 
apart of six and ton miles i-es pec lively. 

2. The Station should be locatod on a nearly levol portion of the line, if such be 
pi-acticahie. Where the line undulates, a summit is preferable to any other position. 

3. It should never be placed, under any circumstances, on a grade steelier than 
15 feet per mile. 

4. It should not bo near the foot of a long stoop grade; a minimum distance of 
half a mile from Iho foot of tho grade should be obtained, if at all pi'acticablo. 

5. it shonid be on most suitable ground transversely as well as longiluiiinaily. 

(>. It should bo on a straigbi line, if at all practicable, so that approaching trains 
may be seen a long distance ofT. 

1. It should bo on ground where the main line and siding would be nearly on the 
natural surface, so that the qnantity of work in grading would be tho least possiblo. 
No borrowing should be done within the limits of the station ground. 

8. The length of line to which the rules, 3, 5, 6 and T are to be applied, should 
bo 2,000 foot, or as near thereto as possible. 

9. The station shonid be at a place where a good supply of water can be had; in 
hilly districts a gravitation supply should he looKod loi*. 

SANDFOED FLEMING, 

Eagineer in C/tief, 
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I JAUNE CACHE, 



r 100-HIUi BIOTIOH K 



Name of Station. 


Distaoce from 
Lake Superior. 


Height above 
Lake Superior. 


Remarks 




Uiles. 

1? 

32 


Feel. 

3,: 

474 
681 
681 
873 
041 
935 
907 
SG3 
SIS 

... 




Mnrillo „ 

Lofoden 


on Lake Superior.— Lake Su- 
perior is 598 ft. above tBt level 
ofthewa. 


Fi^«k"!^"!'::":;:r:::z:::::: 

Bnd* 


LlnkOping; 

Portdivanne 


The line at Port Savanie conoecta 















BICOMD 100-HlLI E] 



Engl lib River 

Martin 

I^onhenr 

Butlef ..'..'.*.' ."'.'.' 

K&leigh 

Tache ^ .. 

Ualmkorn -... 

Boia Brnle 

Wabigoon 




a 100-Hiu SRcnoM t 



Barclay 


1 208} 


662 






B6T 




Kagle River 




596 


Bank of River Eai;le. 




340 


646 








63T 








776 








Til 




Aiikameg _ 

Roulond. 




t!48 






B39 










At KeewaUn, near Hat Portage 














WoodB. 
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N.tDe of StaUoo, 


■ 

DisUnco from Height aboTc 
Lake Superior. Lalce Superior. 


Kemarks. 


Oilcrsund 

Kolmitc 

fe-rrr: •= 

Darwin „.. 

Shdltj 

Moomo;lb 


Uilee. 

306 
320 

319 

359 

SI' 

384 


Feet. 

521 
631 

690 
508 
1J9 
3T4 
309 

^ 

126 











riTTH 100-Hlbl SKOTION V 



Tyndall 

Selkirk 

Konna I 

Gowpet i 

Cottoawood 

tJarlyle ' 

BIdon. ..'...' '...'. '.'.'.....'. I 

Botodlao .....^ I 

OratUa _ 

Goagh 




Selkirk is an cast bank of Red 
Rirer; bere the line connecta 
Willi tlie narigalioQ of Lake 
Winnipeg. 



■IXTH lOO-Hru aiCTioN wht or li» acpiRtoR. 



Vapna 

earlier . 


603 

513 

618 
619} 

53? 
617 

6S6i 
COl 
673 
5HI 

596i 


Ma 

320 
363 
«35 
380 
265 
356 
366 
368 
256 
248 
331 


earlier is at Narrow* of LnXi 






m=E=E 








Vandyck 

Blackwood 


Money River Gonnectinjf with 
llie naTlgation of Lake Winai- 
pigosia. 
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BITIHTS lOO-MIbB HOTIOW K 



r llEI ICrUHHt. 



Nnme of titntion. 



Longnerille .. 

PeiroTkV .'..'.'. 
North colB ...... 

Heonenin 

Coleridge 

Eiskine 

Skslholt 

Doj;1b 

LiTiDgjtone ,., 

Jlilmo'I".'.™ 



Hilca. 
604} 



■lOHTU lOO-HILI BHTIOM WUT O 



norland ..„,„ 

Auineboine .. 

Stopford 

Nat Hill 

MorchiioQ ... 
KilljlMgb.... 
Thackeraj ... 

Kumjth 

Backgtoan ... 
TborwaldBGD 




MUTB lOO-ULI K 





8(MJ 


1,292 


Near irhere the moose died 






1,280 








1,236 

1,S60 




DcDholm _ » ».. 


8311 




Baldwin _ ™ 












1,319 




FiDluid ^ — ■ 












I.IOO 




BMkatchewan -.». ... 




1,049 


On the caalcrly bank of the River 








South Saskatchewan. 


Oiwlbouni 


8S1 


1,107 
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TiNTB iOO>inLi aconoH wut o 



NaDM of HtfttioD. 


Dlitaacc Ttojn 
Lake Superior. 


Height above 
Lake Superior. 


Remarka. 




Ullea. 

ecu 

913 
9M 

913 
962 
980 


Feet. 

1,048 
94S 
931 

1,071 

1,016 
985 




OMri«T«rock.„ 




lUfUi ™ _ 

i:£°'!!.=,:::™;::::~ 








Cc»l Brook. 


97S 1,088 


of the No«h-Wegt TerritoTj). 


Nabikwan, 


II 


1,189 



lOO-viLi ucnon wut o 




TWnrTB 100-MILI BHTIOH WMT O 




21 mile* loutb ofFort BdmoDtoD. 
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TBIBTnHTO lOO-inii B 



Nune of Sl&tioD. 


DiaUPM fioni 
Lake Superior. 


Height abnre 
Lake Superior. 


Remarks. 




HIlCB. 


Feet 






1,280* i 1,724 

9 1 ',i?. 




Lapliioe 




Beleout 

Lobatiik -.... 

son!^.esk"v//.v.^."^^'"'.'.'.'_""!^".""!'. 

Cheftdle - 


I2T5 
1,285 
l,IB«i 


1,811 





rOUITIIMTB 100-HILI BBOTIOa It 



Root Ri<rer 
Lacombe ... 
Mantbnin . 
McUod 

Vsllwl ZZ 

Bayooette . 
Hector 




Near River McLeod. 



rirrniTH IOO-hili s 





,40. 


2,649 

2,MT 
1,9)0 






i;JlS| 




Miniwakan _ ..„ 




Athabaec* 




2,743 






1,'39 






Hnmmil iieador - 


1,447 




The actual lummit la at 1,4521 


Yellow Head 


1,465 






Wagtedo „ 


1,466 




cuttiDir; the eleTAtioo will bo 


UooseLake 


1,4T4 


2,S2S 


3,122 fuel abore Lake Superior, 


Fnieer 


1,481 




and 3,720 feel aboTe tbe level of 




1,493 






Wte Janoe Cache 


1,600 


■I'i^ 





'Son. — Tbe eleratloD at T^te Janoe Oacho will depend on tbe route adapted to tbe coasL 
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APPENDIX D. 



Bbpobt on Exploration from the Clearwater to the North Thompson, vid- 
Blue Biter Pabs, by Joseph Hunter. 



Eauloops, B.C., 9th June, 1874. 

Sib, — I bavo the }ionor to inform joa that, as directed by Mr. Fleming's tele- 
gram to me of 28th April laut, to " csplore from Clearwater thiough to North 
Thompson," I left K&mloops on 2nd May, taking with mo Charles Williams, Andraw 
Anderson, C. E. Foitior, besideB " Jim " and " I>ick," Indians, six weeks' provisions, 
thirteeu males, and two horsea. 

I I'eached the crosbing on the North Thompson, six miles below the mouth of Clear- 
water, on the 5th, and the sameday,ci'Ossed animals and supplies. Idocided on taking 
M&hood's trail fh)m here to Canim or Ynhood L:>ko, thence notth-eost to the line of 
last autumn's exploration, following that line to Clearwater. I took this route from 
having received unfavorable information in rogard to the nature of tho trail up 
Clearwater, and the difficulty of crossing the stream from Mahood Lake at a higli 
stage of water. 

We were engaged most of the Tth in finding Hahood's trail, and in 
repairing it along the soft ground near the crossing. We started on the morning 
of the 8Ui, and found the trail very much out of repair. Host of the bridges were 
either afloat or entirely waahodaway. Our progress was conseqnontly slower, than 
I es{)ected, and it wa.<i not until the evening of the 9th that we came in sight of 
Canim Lake. Next morning, instead of following the trail onward to the soft ground 
in the valley, I struck east, on good firm giound to Canim River, which I reached 
halfway between Canim and Mahood Lakes. Nett day, I followed the river down (on 
tho trail cut by Mtthood's pai-ty, 1873,) to Mahood Lake, with tho intention of crossing 
not far tVom the head of the lake. I found it impossible to either swim the mules or 
cross the supplies, tho river being too swift and rough. I therefore bad a rofl con- 
stmcled, capable of taking seven animals at ono load, and, by this means, crossed tho 
head of tho lake. We had everything across at dusk on tho 12th. Once across this 
lake, I began to suypoct, from tho appearance of the mountains along the south side, 
that the exploration of Inst autumn had not been carried so far eastward ai was sup- 
posed, and that some olhor stream must have been mistaken for Clearwater. A 
coi-tain unmistakable double peak bore from the last camp, (No. 12) eastward of 
Jarvis's exploration a little oast of south. This peak I recognized at once. 

Acting, thereloro, upon the above supposition, instead of striking N.E. as I had 
intended, Iresolved to follow up a lurgo stream emptying into Mafao(^ lake about a 
mile fi-om ilebead, and evident^- running in a S.E. direction. At noon of the third 
day, 15th, we arrived at Camp No. 12, (Jarvis's exploration,) having travelled about 
twelve miles in a bearing of north 25 ° west. This mistake could not ponsihly have been 
made by any one who hal been along the Mahood Lake Yalley, as the mountains on 
that lake once seen can bo easily recognized afterwai'ds. 

At Camp 12, (Jarvis's,)! had to stay fori ' ' ' 

And almost fatal illness of Dick, the Indian. 




,yGooglc 



On Uie 17th wo left Gamp 12, the barainoter indicating 32.80. That d^ wo 
travelled up the valloT of the east branch of River Deception, bix miles to my Gamp 
Ko. 1,iJ,500feet. Atthiee mileswe crossed an Indian trail.which Jim informs me leads 
to Glearwater Ijake, and at four miles crosfied another well cut out trail, leading also 
to the head waters of the Clearwater, 

Prom Camp No. 1 to No. 3, about due east, total distance 19 milea, the valley 
rises gradually to 3,800 feet. The centrein some plaoea is wet and swampy, and generally 
covered with scrubby black pine, but the hill sides suBtain a full growth of the finest 
timber, Douglae pine, spruce and cedar being the varieties most common. 

I had to send the pack train bock from Camp No. 3, on account of th e absence 
of feed and the rough nature of the valley, wbiun from here to the summ it is covered 
with volcanic rockc:, somewhat similar to the formation near the summit on the Howe 
Sound Boute. Id this instance, the snr&ee is not quite so rough and irregular, the 
rocks are smaller in size, and the volcanic action seems to have been more intense. 
Dick had another severe attack of illness, and I had to send him bock by the train. 
After leaving a small cacho of provisions to fall bach upon in ca^e of necessitv, I 
with ono white man and an Indian, all well loaded, went ahead. The same day, 
(20tb) the Indian desorted us and went back. C. E. Fortior and I took as much of 
his load as we could, and that day made Camp No. 4 ; altitude, 4,100 ; total distance 
from River Deception, 25 miles. Tho centre of the valley bore is higher than at the 
sides by about 100 feet, and opposite here also a not unfavourable looking valley 
comes in from tho norlh-east, wnich at 10 miles upsoemstuturu well to the eastward, 
towards Clearwater. Down this valley runs the main stream, and it is just possible 
that a pretty low paas might be found from the head of this stream to strike Clear- 
water nigher up than where we crossed. 

On the 21st we had ti'avelled about two miles when wo came to the end of the 
volcanic formation, and noticed the water running eastward. The descent into tlie 
valley of Cleai-water from this point was i-apid. Following down a pretty large 
stream we came, in five miles to where it turns southward, and probably falls into 
the stream from Mahood Lake, not tar from iia east end. 

From the western slope of the Clearwater Yalley, a good idea can be formed of 
the country below and also of the opposite side. 

Along the centre of the valley runs a low mountain or back-bono, separating the 
stream down which we had been travelling from the Clearwater, and terminating 
about two miles south of our tine of travel. On the opposiloside, ar.d about due east, 
the high range of mountains running north and south, in whiuh Haft and Mad Rivers 
have their sources, seems to torminate or bi-oak abruptly, and at its northern limit 
there seems to be a pass eastward, not lower than 4,500 or 5,001) feet. Bearing North 
60° east a favorable looking pass is seen, which seems to suddenly turn westward, and 
have its outlet into Clearwater Yalley at the back of a small round mountain. This 
is the only pructicable looking pass which could bo seen, and is the one which I 
resolved on taking towards the North Thompson. 

We reached Gamp No. 5 — 3,250, in nine miles from Camp No. 4 on summit — 
having descended in that distance 850 feet. 

On tho 22nd we reached Clearwater, in fourmiles; altitude, 2,500feoti total dis- 
tance from River Deception, 38 miles. Tho travelling to-day was of tho most tedious 
and difficult description — by a succession of benches, over piles of Aillon timber, 
across cedar swamps and through tangled thickets of ash, hazel anJ willow. Clear- 
water is here a swift shallow stream, 400 foot wide, running a little east of south 
with high benches on each side. 

The result so fiir is :— 

From Camp 12, Jarvis exploration, on River Deception, altitude 3,280 feet 
eastward to summit, altitude 4,000 ibet— 2T milef, rise 720 feet. 

From summit, at 4,000 feet, to Cloai-water, altitude 2,500 feet— i:i miles— fall 
1,500. Tho general course being nearly due oast, and the ground, so ftr, being 
gener^ly hard and firm. 

On Saturday, the 23rd, we made a raft and attempted to cross the Clearwater, 
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bat failod, and it was not till the evening of the 24Lh, after drifting down stream for 
a considerable distance, that wo sncceedcd in reaching the eastern bank. On 25th, 
travelled north 60° east, in order to Btrike the valley befoi-o alluded to, oa soon fVom the 
west, but, after travelling six miles, discovei'cd it was only a ravine running into the 
monntain, and at 3,400 feet, eight miles, had got on the west side of the valley of a 
Bti'eam running south 70° west, and falling into Clearwater, I should judge, aboutthreo 
mites north of the valley of Mabood Lake. The divide from the ravine before 
spoken of into the valley of the stream which, for convonionco, call Murtle Biver, is 
not over 3,400 feet, nor between Murtio Biver and Clearwater, to the south, doos any 
part seem of gi-oater altitude. Camp 8, eight miles from Cleai-wator, on a course of 
norih WO" east, altitude 3,400 feet. 

We kept along the valley of Murtio River up sti-eam, on a course north 80° 
oast, to Camp fl, by a small lake, a mile long by half a mile wide, IS miles from 
Clearwater. Altitude, 3,700 foot. I could hear the river to tho east, and in the 
evening started towuHs it, but dirknosB coming on, I wan compelled to i-eturn lo 
camp. The valley here is about a mile wide, and the mountains on each side neither 
high nor rongh. 

From Camp No. 9 we travelled north 70° east, over almost level ground. In 
three miles we sti-uck the river at a point where, after tumbling throngh a canyon 
for half a mile, it falls 36 foot porpondicularly. 

From the bead of the canyon to Camp 10, 2^ miles, total from Clearwater 2t 
miles — altitude 3,700 foot— the river is from V,& to i^OO feet wide. At Camp 10. 
whore it has become a lake, ono-fonrth of a mile wide, we crosEcd on a raU, and 
travelling down a fine wide valley, due east, for five milos, reached a lake at 3,700 
feet, the same altitude as Camp 10. I soon discovered that we had crossed an arm 
of this (Mnrtle Lake) oarly in the morning 

Unrtle Lake, undoubtedly one of tho tineat sheets of water in Bntish Columbia, 
is ten miles in length, north and south, by seven miles in width. It is enclosed on 
the east by low green hills; on the north the mountains are bold, high and rugged. 
On the south, the most important in cn*o a line of railway should come this way, tho 
mountains are steep but not rough, and generally keep well away from tho lake, 
leaving a margin of hard, firm, level ground along tho shore. The atmosphere horo 
is thin and transparent ; the wutor of the lake Ib fVesh, clear and deep. Two small 
streams outer tho lake from tho east, bnt the main feeders come from the mountains 
to the north. 

Having crossed by a i-aft on thn 29th, we took the valley of tho stream further 
to the south, but soon found it turning south-east, and returned to Camp 12. Hero 
we noticed recent signs of horses, but we aearchod in vain for any trail to this 
neighborhood. An old wigwam, a cache, a fishing spear and several paddles wore 
found, showing that Indians must frequently visit here. 

On tho 3lRt we took stock of our supplies, and discovered that we had jnst 
enough left to lake us back to our cache, providing no delay took ])laco in rc-croBsing 
tho Clearwater. With relactanco, I resolved to begin oui' return next day. As a laBt 
attempt, however, I climbed the mountain to an altitude of 6,000 foot, went eastward 
along the ridge for about eight milen, and there, from a tall tree, could seo, about 
forty milrs eaat, a high range of mountains stretching north and south, which it 
was impossible for tho small stream running in the valley bolow to drain, I therefore 
concluded that there must bo a divide not far up the valley, and that tho high moun- 
tains most be on tho east side of North Thompson. Could we got there in fonr days 
we would be safe, for then we would not be moro than a few days travel from a small 
cache of supplies which I left on my firet trip up tho North Thompson, not far from 
the month of Devil's Canyon ; besides, wo might moot our pack train, which, in caso 
of spare time, I had orderod- up river to meet ub. I resolved to make the attempt. 

Early on the morning of the 31st wo left Camp 12 on Murtle Lake, and, travel- 
ling north 80° oast, up a favorable valley for five miles, reached tho divide at 3,800 
feet ; total fVoro theCloarwater 38 miles. Five mi'ea farther on we camped at 3,650 feet 
trp to this point (Camp No. 13) there are no great obstacles in the way, at least from 
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Murtlo Lake. From Camp 13, however, the moanlains begin to close in, and the 
etronm to fall rapidly through a canyon, an mach in some places M 75 feet in 200 
yards. For five miles this canyon continues, the mountain rising from its edges almost 
perpondiculftrly. At five miles from Camp 13 the canyon suddenly widens out into a 
tine level valley. At the same point, a utream, much larger than that down which we 
came, comes in from the north-west. Hero I first recognized the valley of Blue Kivor, 
and the stream last referred to as th'it which I ho'i oxplorud on a former occasion. 
At seven miles, Camp Xo. 14, altitude 2,70U feet, wo had thusdoscended, in seven miles, 
930 foot. On 2nd June, following the river north 75° east, through the flat alluded 
to in a former report, we cros.sed the line of the V Division, near peg 1,037, bench 
mark 423.3 1, my barometer indicating 2,400, and camped on the Xorth Thompson a 
quai-tor mile below the mouth of Blue Kivor, having travelled that day ten miles. 
Next day at dark we i*eachod the cache of sanplies, and on Juno 4th mot our pack 
train and the M division forty miles above Oloarvrater, Mr. Jarvls having started up 
that river on 31st May. My men, whom be met at the cr(^3tng of the Thompson, 
gave him all the information they could. 

From Clearwater to North Thompson we have: — 

Clearwater, altitude 2,500 feet ; to summit, altitude 3,800 feet, north -eastorly 33 
miles; rise, 1,500 feet. 

Summit, altitude 3,800 feet; to Camp 14, altitude 2,700 feet, easterly 12 miles ; 
fall, 1,100 feet. 

Camp 14, altitude 2,700 feet; to mouth of Blue River, altitude 2,400 foot, 10 
miles north-oast ; full, 300 fuot. Total distance from Clearwater to Xorth Thompson 
60 milos. 

The weather during the wholo trip was very variable, the altitudes are oonso- 
qaontly not to be too much relied uixiti. 

After seeing the pack train safely across the Thompson, on the 7th instant, J 
took lo a raft by which I reached Xamloops on the evening of the 8th, when I re- 
ceived your letter 27th May, to which I paid immediate attention. 

It is not my purpose to olfer any opinion or make any suggostions as to the pos- 
sibility of consti-ucling a railway on or near thisUneof exploration, my object bein^ 
to fhrnisfa you with information sufficient to enable your bettor judgment to docidu 
that point. I would only remark that if this route shall bo doomed impracticable, and 
ti lino slill desired between the Fi'oscr liivoron the Norlh and the Mahood Lako 
Valley to join the North Thompson and the Cariboo Waggon R>ad, it must be sought 
for to the north of the lino just explored, as I am well satisfied no practicable i-outo 
exists to the south that is not already known. 

I am. 

Your obedient servant, 

JOS. HUNTER. 
To Uabcus Smith, Esq., 

Deputy Enginoor in Chief, B.C. 
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APPENDIX E. 



Hope, B.C., let July, 1874. 

SiE,—T have the honor to raport that, in accordanco with your inatmctions, I 
joined Hr. Combie at New Westminster for the purpose of making Homo oxplorationa 
of that portion of the Cascade Monntains lying between the soutliern boandary oi 
ihiu Province and tho Kivor Fraser, with a view to ascertain whether any suitable 
pass for a railway exists between the country east of the Hoantainsand the valley of 
the Lower Fraser; and more particulai-ly in regard to tho head waters of the Skagit 
and Coquihalla Bivei-s, to whieb allusion bad been made at a public meeting held in 
New Westminster some time in Kay last, as offering tbe desired facilities for railway 
consti- action. 

After proceeding to Hope, where we eogaged the services of an Indian gnide 
named Satcher, who&ad been particularly recommended as being well acquainted 
with the passes wo wore to explore, wo started on the 2nd of last Jane, and ibllowod 
the pack-trail to the Similkameen as far as Cedar Camp, on the Skagit Bivei-, a dis- 
tance of some 30 miles from Hope. 

Tho fii-st 26 miles of this trail— to the Biver Skagit — was constructed for a 
waggon road, whicli, however, is now much overgrown in places, and narrow, from 
the cribbing and embankments having slipped away. Foi" the first five miles the 
road follows the left bank of the Coquihalla River, along steep aide hill». It then 
takes up a tributary named the Nicolaume, which it ascends to Beaver Lake, the 
summit Detweon Hope and the Skagit, and distant 12 miles from the former place — 
the elevation being 2,160 feet above the sea. The descent to the Skagit, which is 
reached at 22i miles, is much less abrupt, the height at the junction of the Sumallovr 



with that stream being 1,'IOO feet. Tho trail then follows nn tho right bank of the 
Skagit for seven miles, to Cedar Camp, the elevation of which is 2,530 feet. At this 
point it leaves the Skagit and ascends a tributary for 13 miles, when it gains tho 



summit of the Cascades at a distance of 43 miles from Hope. 

At Cedar Camp we divided our pro-isions, and, leaving half in charge of one 
man, pioceeded in u general south-easterly direction np the main river, now reduced 
to a width of 120 feet. In half a mile wo lound the river issuing from a narrow canyon 
with precipitous walla of rock 200 feet in height. Passing round this obstru ration, 
along sloep side-hills, for another half mile, we againcame to the river, which we 
followed to apointwheroitmakesthreoforks, at four miles fram Cedar Camp, in which 
distance the rise of the river woa 600 foct. The left and rtght-hand branches, the 
Indian said, wore valueless, coming out of higt mountains ; we theretore continued 
to follow up the middle or main stream, now only 80 feet wide, passing numerous 
small feeders on our way. At 7J miles the river, 30 feet wide, turned abruptly 
to the south-west, through a hoavily-wooded narrow valley, which evidently rose 
rapidly. Hero wc left tho main stream and followed a small branch up a valley which 
Boon widened to half a mile. Tho timber, which, from Cedar Camp had been green, 
with a dense undergrowth, was now bui'ut, a few scattered logs only lying on the 
ground. In two miles afler leaving the main stream, tho branch we wore following 
ceased to run, and in another half mile we struck a large stream 30 feet wide, coming 
from tho Bouth-wost, and now taking a general course to tho east. This was a 
branch of the South Similkameen. Wc had thus gained tho summit of the " South," 
or "Allison " Pass, which proved to be 4,400 feet above eea-lovol, the liso in Hi miles, 
irom whero wo first struck tho Skugit, being 2,500 foot, 
3 
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Aflor nRecndiii^ one of tho mountains overlooking the Pass, we followed the 
Similkaraeen for live mil&s, to ita junction with anothorbi-anoh coming from the south 
and west, down which a trail from Chilukwoyuk had been rnxdo by the Boundary 
Commission in 185!i, the two branches lorming a large river flowiiig in a wide bottom, 
with cottonwoods, &c. The descenr from the summit being only 450 feet, it was 
evident that nothing could be hoped for from assending this branch of the Simil- 
kameen, which, besides heading on the boundary, has ita aouroos within a few miles 
of the Skagit, and must, therefore be nn enormous height above it. 

Had the Pass just described been more favourable, it had been our intention, 
after retnrning to Cfedar Camp, to follow down the Skagit some eight miles below the 
mouth of Iho Sumallow, and then endeavour to cross into the Valley of the Chiluk- 
weyuk, and fbllow that stream to the Fraser, a-4 the route we had taken from Hope 
to the Skagit was manifestly impracticable for a railway ; the rise of the Skagit 
itaolf, however, being so great we did not consider it necessary to expend further 
time in exploring this line. 

Returning to Hope for a fi-esh supply of pi-ovisions, we started again up the 
River Coquiballfl, the main faets respecting which had been already obtained, a 
traverse and p-otile, with report, having been made by Mr. Dewdaey, under my 
direction, in the spring of 1872. 

Our attention was dirocte'l, in the first place, to an examination of the ditferent 
streams running into the Coquihalla fi-om the eastward, with a view to discovering 
whether it was possible to obtain any pass to the bead waters of the Tulameon. In 
this we did not meet with ony snccess, as all the valleys rise very rapidly, heading 
in hi^ mouDlains. 

We then examined tiie valley of the Coqiiihalla itself more carefully, to see 
whether we could distribute the rise, by miiking use of side-hilla, so as to lengthen 
the line, and improve the steep gradients shown in the section of lfe'72; and wo think 
that this conid oe done, but that it would entail heavy work for the first 20 miles 
from Hope, and extremely expensive and troublesome construction for the rest of the 
way to the snmmit, as the side-hills are very steep and rocky, and anhject to slides of 
snow, which bring down timber wilh them. It is scarcely necessary to add that any 
definite information on this subject could only bo obtoined by a careful and detailed 
survey. 

I am, Sir, 

Tour obedient servant, 

JOHN TBUTCH. 
Marcos Smith, Esq., 

Deputy to tltoEngincer-in-Chiof, 
Canadian Pacific Railway. 

My opinion i-ogarding the passes explored by us completely coincides with that 
expressed by Mr. Trutcb in the within ropoi't. 

H. J. CAMBIE. 
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APPENDIX F. 

BEPORT OH SDRYSTIKa OPKBATIONS IK THE MOUNTAIN REGION DURING THE TEAK 
1874, BY MARCUS SMITH. 

Ottawa, April 15th, 1875. . 

Sir — Aft«r the Bepoi't of Jannaiy, 1874, was sent in, it appeared iiecessai-y that 
examinations should he made in the following sections: 

ist. From the Valler of the North Thompson, via Blue River to River Clear- 
water, thence to Lac La Hache and Sivor Fraser. 

2nd. From Tete Jaune Cache, acroes the mountain chain, to Lake Clearwater, 
and thence in a westerly direction toward the Homathco Pase. 

3rd. From Tete Janne Cache, down the Yalley of the River Fraser, to Fort Creole. 

4th. From Fort George across the Chilicotin country toLalto Tatia and the Ho- 
mathco Pass. 

5th. From Tale northward through the canyons of the Lower Fraser, 

6th. From Yale to Burrard Inlet. 

7th. From Dean and Gardner channels across the Cascade Uountains to the in- 
terior of the country. 

8tli. From Fort George westward through the unexplored region to the chain of 
mountains along the coast. 

9th, From the North branch of the lUver Fraser across the Rocky Mountain 
chain by the Smoky River Pass. 

The first and second sections relate to Route No. 5 of the report of Januan^, 
1874, and as the result of an e.xamination of those would determine whether it might 
bo necessary to proceed with the thii-d and fourth sections, which relate to RouteNo. 
6, a telegram was sent on the 20th of March to Mr. Hunter, a member of the sur- 
veying staff, resident in Victoria, to go and examine the first section and report the 
result with the least possible delay. 

An efScient staff wa^ then organized for the purpose of prosecuting the sm^OTS, 
and put under my charge. We loft Ottawa on the 23rd of April, and arrived in Vic- 
toria on the 5th of May. 

Mr. Hunter had, in the meantime, made an examination of the Valley of the 
Blue River, following up the north fork, which was found to be impracticable; and 
you had telegraphed him to go to the point, oastof the River Cloarwoter— to which 
his explorations from Lac la Hache had been carried in 1873 — and to continue the 
examination eastward to the valley of the North Thompson. Ho had not returned 
from this second expedition when we aiilved in Victoria. 

I then formed three Divisions, M, N and X. The first, with Mr. E. W. Jarvis in 
charge, left Victoria on the loth of May for Kamloopa, where Ihey would arrange 
a pack ti-ain of horses and mules and complete their supplies. 

Mr. Jarvis had instructions to send his Division up the north branch of the 
Thompson to the mouth of the River Albreda, while ho, with a small party, should 
examine a line up the valley of the Clearwater, to tho head of Lake Clearwater; 
thence oci-obs the divide to the Carilxw branch of the North Thompson, and i-ejoin his 
Division at the mouth of the .River Albreda. It was expected he would meet Mr. 
Hunter on the way, and learn from him tho result of his examination of the line 
between Lac la Hache and the valloy of tho North Thompson. Comparing this with 
his own lino he was to commence an instrumental survey of that which appeared the 
most favoui-abte. But if both lines should appear unsatisfactory, then be woe to go 
on with bis division to T^le Janne Cache and make an instrumental survey dowQ 
the valley of the Fraser to the Grand Rapids. 
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IKvision N left Victoria on Iho 19th of May with Mr. H. P. Boll in ch&i'go, who 
had inBtnictioiiB lo proceed to Fort George and make an instrumental survey fh>m 
that point eastward, acrosB the north end of the Cariboo range, to strike the Fraser 
valley near tlie Grand liapide; thence up the valley till he met Division M coming 
down, 

Mr. C H. Gamsby, in charge of Bivision X, lef\ Yicloria on the 19th of May, 
for Lake Tstia, at the head of the Homathco Pass, from Bute Inlet through th.e 
Cascade Mountains, with instructions to commence an instrumental survey from a 
point on the lino fiurvcyed in 1872, on a north-ocatorly courso toward Fort George. 

About this time, I received several communications from New Westminster 
respecting the reported discovery of passes leading through the Cascade Mountains 
from dillerent points on the River Frasei'; more especially the Allison Pass fix)m Fort 
Hope, by the head waters of the Eiver Skagit on the woslem side of the mountains, 
to tne south branch of the Kiver Similkameen on the east side. 

As a practicable pass in that neighbourhood would be of the utmost importance 
in aflbrding a possible means of avoiding or reducing the chief difficulties of the 
Eoutc No. 1, I immediately gave inatra-jtions to Messrs. J. Trutch and H. J. Cumbie 
to form an exploring party, and exainino, in company, every pass they could find or 
hear of between the Coquihalla and the American boundary line ; and to engage foi' 
their aasislance some of the most intelligent Indians accustomed to hunt in these 
mountains, 

Oeneral Examitiation of the Ooaat north of Bute Inlet. 

All the parties at my disposal were now in the field except a small division for 
the exploration from the Dean and Gardner channels, across the Cascade Mountains 
to the interior of the country, which Mr. Horetzky was placed in charge of. 

It had been on'anged that Mr, Richardson, of the Geological Survey, sbould act 
in concert with this party, and he had accoi-diugly left a fortnight before, in a small 
hired sloop, taking with him the necessary men and stores. 

I had proposed to make a general examination of the coast, and to take passage 
in one of H. M. gunboats, which had been obtained for the purpose of assisting and 
protecting the surveying party, should the Indians show any hostility or offer any 
obstruction to their operations. But, at the last moment, some difficulty was raised 
08 to accommodation by the officer in command of H.M. gunboat " Bo*er," which 
hod been ordered on this service by the senior officer in command of the Station. 

This threatened delay I could not affoixi, as I had made engagements to 
meet the several Divisions at stated timeH and places during the season. I was, 
therefora, fbrtunate in ai'ranging with Mi'. Charles, the Chief Agent of the Hudson s 
Bay Company at Victoria, to limit the next trip of the Company's steamer " Otter " 
northward, to Fort Simpson, — she being ready to start in a few days, — and to take 
myself and party to all points rcqnired for the surveys, 

I advised you of this by telegram, and it was then further arranged that the 
" Boxor " should accompany us as convoy. 

Our party consisted of Mi-, Hoictzky, Mi'. Seymour, Deputy fi-om the Indian 
Department, and myself. Wo loft Victoria, in the "Otter, at 5 a.m., June 4th, 
aiTiving at Nanaimo at 2:30 p.m. We took in coal and left ut 5.30 the same evening. 
As we passed' Depart ui.e Bay, three miles north of Nanaimo, we saw the -* Boxer " 
lying at the coal wharf. 

June &th. — Having steamed all night we passed Seymour Narrows soon aSl&r 
sunrise this morning. The western coast of Vancouver Island, from this point to 
Esquimau, is described in the Report of Januaiy, 187 J, The belt of flat land lying 
between the foot of the mountains and the Straits of Geoi'gia, from Nanaimo north- 
wards, ends here, and the mountain slopes come down to the water's edge, in a steep, 
irregular line, broken at inten'als by rugged cliffs, projecting into deep water. 

This character of outline continues to the end of Discovery Passage ; but after 
reaching Johnstone Strait, the slopes of the mountains rise, generally at an easier 
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inclination, to a height of ono to three thousand feet, and are covered to their 
gummitfi with a dense growth of &r, spruce and cedar. 

The mountains in the interior of the island rise to a much greater altitnde, with 
Bnminits of bald rock, in some places covered with snow. Victoria peait is more 
than '7,000 feet above sea level. 

Johnstone and Bi-oughton Straits arc bounded on the north by a number of 
islands, and a. promontory or spur from the mainland, the cliannets between which 
connect with fiords, or long, narrow arms of the sea, some of which pierce to the 
core of the Cascade Mountains. 

These islands and headlands ai-e masses of rock, partially exposed, but fbr the 
greater part covered with a thin coating of vegetable soil, supporting a dense growth 
of spruce, fir and cedar, from their water base to their summits — rising from a few 
hundred feet to an altitude of three to four thousand feet above sea level. In the 
i-avines and flats the trees attain a Inrfre size and are valuable ; but by far the greater 
proportion of those on the mountain slopes are small, stunted and worthlesR. 

On reaching Beaver Cove, on Eroughton Strait, the mountain slopes on Van- 
couver Island begin to I'ecede from the water, and there is an intei'val of table land 
containing extensive beds of coal, some of which have been worked by the Hudson's 
Bay Company. This flat is, in some places, of considerable bi-eadth, and extends as 
far aa Port Bupert, on Beaver Harbour. Farther west, the mountain slopes touch the 
waters of the Goletas Channel throughout its entire length, but the range rises only 
to a height of from 600 to 1,400 feet. 

Near the IZTth degree of west longitude the Jiiver Nimpkish enters Brongbton 
Strait. This river receives the overflow of Lake Kai-mutseu and several other smaller 
lakes, lying iu a valley of considerable breadth in which there is some good land. 

This would probably b I a favourable route for a road or railway across Van- 
couver Island to £ynqiiot Sound, on the west coast of the island. 

Opposite the mouth of the river lies Cormorant Island, on the south side of 
which there is a beautiful little harbour called Alert Bay and an Indian village, the 
reaidenee of a portion of the Quokolt tribe, numbering about two hundred. 

Here we saw a very fine canoe, sixty feet long and eight feet in beam, made out 
of a solid cedar or cypress tree. It came from Nootka, on the west coast of Van- 
couver Island. 

The Indians ai'e very skilful in modelling their canoes. Having selected a sound 
tree and cut it to the desired length, the out<>ido is flrst shaped, then the ti-ee is hol- 
lowed out till the shell ia of the proper thickness; this is done with a tool resembling 
a grubbing hoe or nari-ow adze, with a short handle, and used with one hand. It is 
than nearly filled with water, which is boated by throwing in hot stones ; the canoe 
id then covered with canvuss to keep the steam in, this softens the timber and the 
sides are distended by cross stiuts to the desired breadth at the centre and (apenng 
towards the ends in lines of beautiful symmetry. It is finished off witbaliigbly 
ornamental figure-head, and the bulwarks are strengthened by a foncy covering 
» board. 

We ariived at Fort Rupert about 5 p.m., went ashore and visited the Hudson's Bay 
Company's Fort, which is one of the few remaining iu a complete state, as originally 
built, when the Indian was master of the country. The old pallisading, fitleen to 
twenty feet high, is yet intiict, and the old storehouse, homely bat substantial, is still 
standing. 

VTe were kindly entertained by Mr. Hunt, the officer in charge of the station, 
who shewed us hts well-kept garden, through which rune a clear stream of water, 
bordered with a hedge of hazel, its wooden walls being adorned with ivy, boney- 
Bucklo and other creepers. 

We next visited several of the houses of the Indian village, which cluster round 
the fort, and ore inhabited by the main body of the (juokolt tribe, numbering about 
three hundred souls. 

These houses are generally large, some of them forty to fifty feet square; rudely 
but substantially constructed with a frame of heavy timbers, panelled and covered witJa 
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cjpreae planke, two to five feet wide and one to two inches thick. Tboee ai-e prepared 
with gi'eat labour by fii-st eplitting the hnge trees into rough planks, then smoothing 
the surface of the latter with the oame tool they nse in hollowing out their canoes. 

One house oflon contains several generations of the same family; those we 
visited were comparatively clean and well swept, with a comfortable fire blazing in 
the centre, and beds of furs and blankets ranged round. 

Most of the Indians were out hunting and fishing, bnt. Mr. Seymour gave 
handkerchiefs, tobacco, &c., to the old chief and the few others present, with which 
they were much pleased. 

At daybreak next day we found we were croeeing Queen Charlotte Sound, and 
exposed to tbo swell of the Pacific Ocean; but the weather was calm, and the towering 
gloom of the last two days had brightened into sunshine. 

By noon we had entered Fitzhugh Sound, and the view around, agreeable at 
first, soon became monotonous and wearisome. On each side of us lay an endless 
line of hills, with undulating ci-ests broken at intervals by deep ravines; the higher 
ranges would occasionally recede fi-om Iho channel with a low lange of hnmmocky 
hills intervening, the whole densely covered with spruce, firs and cedai-s. 

Entering the Plumper Channel, we soon passed the end of the Lama Passage 
and reached Bella Bella, Campbell Island. Here the Hudson's Bay Company have a 
trading post, and the Quokolt Indians a village and fishing station. Leaving the Gun- 
boat Channel on our right, we rounded the north endof Cunipbetl Island, and entered 
the Seaforth Channel on a westwai-d coui-se. In two hours more we were in Mill- 
bank Sound, and got fairly into Finlayson Channel before night set in. 

The islands around Milibank Sound ai'e generally low, intersected with broken 
ranges of hummocky hills covered with firs and cedars. Over the low hills and far 
in the distance rose a bold range of dome-shaped snow-clad mountains ; apparently 
croMsing the heads of the Dean and Gai<dner Channels, not less than seventy to 
eighty mites from us. 

Jvnelth. — Having steamed ail night, through the Finlayson Channel, Hiokish 
Narrows, Gi-aham and Fraser Beaches and the Ui-sula Channel, we passed the targe 
island in Gaidner Channel shown on Yancouvei-'s chart but not named, and found the 
sloop " Triumph," with Mr. Bichaitlson and the men and stores on boai-ii. We took 
the sloop in tow till wo reached the mouth of the Kemano Biver, which entere the 
north side of the channel about twenty-five miles from iIm bead, whore we left tho 
party to commence the survey. 

The Gardner Channel iVom the inland up to this point is from one to two miles 
in breadth, and of great depth ; hemmea in by mountains two or thi-ee thousand 
feet in height, covered to Iheir summits with timber of little value. As we 
ascend the channel tbo rocks become more exposed and rise to a greater altitude, the 
elopes are sleeper, and for long stretcher pcipendicular cliffs abut on the channel. 
The Kemano Valley is a half to three-quartei-a of a mile wide where it joins the 
channel, and covered with fir and cedar trees of good size. The river is small, but 
navigable for canoes ten miles fi-om its mouth. From this point upwai-ds, the shores 
of the channel boc-omo more irregular in outline, and tho mountain slopw rise more 
abruptly ; Ihoy are partially covered with timber to a height of about 2,000 to 3,000 
feet ; above which the rocks aie bold, scarred and weather stained, and the deep 
gulches that sojtarate the mountain domes are filled with immense glaciern. We 
were evidently approaching the core of the Cascade chain. The mountains became 
more gloomy ana sterile, rising 6,<>00 to 8,000 feet, and being capped with permanent 
snow. Ai the head of the channel thei-e is a targe flat of sand and detritus, which is only 
partially covei-ed at low tide ; and with shoal water for half a mile or more ; there it 
shelves down abruptly into very deep water, so that the only anchorage is on tho 
face of this incline and there is very little space for a vessel to swing. Kitlope River 
eatera the head of the channel from the east, but washiddenfi-om our view by a rocky 
bluffer spurSOO to -lOOfeetbigh and half ft mile long, shooting out from tho south 
side and partially blocking up the mouth of the valley. A smaller stream comes down 
from the north through a deep and nai-row ravine and enters the Kitlope near the 
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head of the cbannol. The Kitlope Biver iUolf in nboat oight hundi-ed feet wido at its 
mouth ; itH Hoiith bank Is tbo bold rocky slopo or cliff abovo-mentioned, tho banc of 
which in washed by tho river ior about two miles. Tbo oppwite side is a low gratuDV 
flat about three hundred yards wide ; a slough or branch ot the river h»8 cut through 
the upper portion of tbiu, which wo followed up over a mile, pasainf; the no^o of tho 
mountain on the north-weet side. A little furtfaor on we rejoined the main river, 
whiuh here makes aehai-p bend across the valley, and waehos tho base of tho cliffs on 
the nonh-west side for half a mile. Thiw point is about four miles up the river, 
where it is fully five hundred feet wide, the valley being a half to three-qnai-tors 
of a mile in breadth. About a mile beyond this, the river trends with an abrupt 
curve to the south-east, I'ound a mountain spur, behind which lies an Indian 
village. 

Tbene Indians are an outlying branch of tho Tchinsains and their dialect is so 
mixed up with that of the Bella Coola's that Mr. Duncan had difficulty in conversing 
with them. The Gardner Ohaiinoi hiis great dopth of water throughout; thoie aro 
few sheltered placoa where n large vessel could anchor und lie in sat'ety, and for long 
stretches tbo shores are rocky cliffs where no landing could be effected, and they are 
generally impracticable for a line of railway. 

June 8(A. —Wo started down the Channel, and after i>a8sing Stainfurth 
Point steamed up the North Branch to its junction with tho Douglas Channel, tho 
head of which we raached about noon, and stopped opposite an Indian village, to 
which we sent a message for the Chief to come on board. 

TheKitimat Valley, at the head of the Channel, appears to be three to four miles 
wide and very iow ; it stretches away to the north, affording an easy route to the Skeena 
Biver. On the west, the hills rise to an altitude of1,000 to 3,000 feet, covered with 
the irrepres-sihle fir. On the east side the bills abutting on the Channel are of similar 
character; but through low gaps in the range we caught glimpses of higher moun- 
tains capped with snow, leaving scarcely a chance of a practicable route for road or 
railway through the Cascade chain to Lake Francois or tho fiiver Nechaco. 

Several Indians now came on boai-d with their Chief Tsin-ah-hay, These aro 
part of the Tchinsain tribe, as were al:w those at the head of the (rardner Channel; but 
tho main body is at Metlahkatloh, where Mr. Duncan guides both their spiritual and 
temporal affairs. 

It was fortunate this gentleman was apaesenger with us, as he talked to those Indians 
in their own langaoge, which he speaks flaentfy, and insnred for ns a good under- 
standing with all the Indians on the coast nortn of the Dean Channel. 

After some talk and the usual presentation of gifts, wo steamed down tho 
Channel, rounded the cape, and got well into Grenville Channel before night set in. 

June 9(A. — We reached Port Essington, a Hudson's Bay Company's Post, on the 
estuary of the River Skeona. The shores of this part of the river are very 
irregular in outline, and there are no alluvial benches; the slopes of this hill rise 
from the water more or less abruptly to a height of one to throe thousand feet. 

Passing between Kennedy Island and Perry Point, we touched at a point called 
Woodcock's Landing, then ran along the coast til! we reached Mellahkatlah Bay, 
which wo entered, and dropped anchor within three hundred yards of the principal 
village of the Tchinsain Indians, under the rule of Mr. Duncan. 

The mission house stands on a knoll about 100 feet high close by the shore ; 
behind this is the new church which is being built by the Indians and is now 
nearly finished ; from this the village extends in two wings, following the sweep 
of the shore line. 

This church is a substantial frame building about 90x60 feet The walls, 
which are very lofty, ai-e of three-inch plank laid horizontally and lapped so as to 
resemble rustic masonry. The interior is divided by two rows of pillain forming tho 
nave and two side aisles, the walls being finished with dressed cedar boards. The 
work looks i omarkably well. 

Wo next visited the carpenters' and blacksmiths' shops, soap factory, storobouso, 
otCjoll of which ai-o maiu^god onl4rely by ludians; tbero is alsou liaw-mill somo 
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distance off which we had not time to visit. All rouDd the bay were well-cnltiTated 
gardens and potato patches. 

The mission bonse contains theapartmenteof Mr. Duncan and his assistants, and 
has accommodation for a limited number of boarders. There is a large, square 
common hall with a fireplace in the centre, around which were seated about a dozen 
Indian girls verging on womanhood. Those are taught reading, writing and arith- 
motic, sewing and other useful employmonts, which acquirements are highly appre- 
ciated by the Indian men, and the educated girls are in great request for wives. 
These girls sang some hymns and the national anthem very sweetly; they generally 
have fine voices. 

We next visited some of the houses, which were scmpnlously clean, the floor 
being covered with mats of home manufacture, made from reeds and the inner bark 
of cedar trees. 

In the evening, we were invited to a meeting in a large building now used as a 
scboolfaonso. Nearly every soul in the village attended ; the men ranged on one side, 
the women and children on the other; all weTe neatly dressed in civilized costume, 
the bright bandanas on the heads of the women and children alone betraying Indian 
tastes. 

Several of the men addressed us in the Tchtnsain language, which Mr. Duncan 
interpreted; they all expressed satisfaction at our visit, and that we should take an 
interest in their welfaio. Their simple ideas were forcibly expressed in figurative 
language charactonstic of their riicc. 

Chief Justice Bogbic, who was one of the passoiigors, then addressed them at 
considei'ablo length, encouraging them in their endeavours to raise thomselvos in the 
social scale. Mr tjoymour and myself added a fotv kind woi'ds. They then all 
Joined in a village song, and concludwl with the national anthem. We were all very 
favourably impressed with what we had seen. 

Jane lOtA. — At daybreak we steamed out of the Bay of Metlahkatlah, and nt 
seven a. m., arrived at Port Simpson, a small bay near the entrance of Portland 
Inlet. Here there is a large Tchinsain village divided in two by a crock through 
which tho tide flows: across this the Indians have constructed a trestle bridge 
about six hundred feet long and fifteen to twenty feet high. It was here that Mr. 
Duncan firdt commenced his labours, and u romn.int of bis former school ia now 
conducted by native teachers. On the other side of the creek there is a missionary 
school in connection with the 5Iothodists. We visited both schools, heard spooelio* 
nnd made replies similar to those at Metlahkatlah. At six p. m., we got under 
way, and before it was dark had passed the daagoroua rocica that lay near our 
course. 

June llfA.— At six a. m., we arrived in Masset Harbour, on the north end of 
Graham Island — the mo3t northern of the Queen Gharlotto group— and anchored 
opposite an Indian village of one of the Hyda tribes who occupy tuese islands. 

This end of the island is low, and much of it is fit for cultivation. In a walk of 
Lhreo miles we passed over some fine lanil, covered with fir, cedar, hemlock and 
some birch, with small patches of prairie on which were grazing cattle belonging 
to tho Hudson's Buy Company who have a trading post here. 

The Hyda Indians ai-o a manly race, and a few yenr.^ ago they wore fonnidablo, 
numbering several thousands, but are now reduced to about six hundred on these 
islands. They are stronger, both mentally and physically, than tho other Indiana 
we had met on the coast, their complexion is lighter and they speak an entirely 
ditTeront language. Thoy are good carvers both in wood and metal, and mako 
baskets, bats, mats, etc., from the inner bark of coJar troo.'t, which they ornament 
with bright colors of their own manufacture, mixing them with tish oil. 

Their houses arc framed with very large timbers, and are generally from forty 
to fifty feet square, with walls fifteen to twenty foot high, of cedar plank three to 
five ieet wide and two to three inches thick, Tho i-oofs of similar plank and low 
pitched, with a large opening in tho top for tho escape of tho smoke ; over this is a 
Doai'd screen or vaivo balauced oii the roof true ; a string is attached to each side of 
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this by which that to windward is pulled down fiat on the roof and the smoke 
escapes on the other side freely. 

The gable end faces the street, and in tho centre of this is placed the family 
tree or standard, from two to five foot in diameter and thirty to sixty feet or more in 
height. On this is carved the heraldic legend of tho family which often covers tho 
whole atnndard from bottom to top. The crests are generally a bear, wolf, boavor, 
eagle, or some nondescript fish. The onti-aoco to the honse was formerly by a hole 
cut through this standard, but now there is generally a door on iron hinges at one 
side. 

The honsc is entered fi-om a platform from four to six feet high ; and inside, on 
the same level, a platform eighb to ten foot wide rmis all round the house ; their 
beds, chestn and stores are placed on this; and steps lead down to the lower floor in 
the centre which is planked, except a square fire-place paved with stones. I have 
seen no houses in civilized life equal to these for rough comfort, and the warmth 
afforded to a large fiimily at s araall cost of fuel. 

These Indians are heathens, but M.r. Duncan is thinking of establishing a mis- 
sion among them ; I doubt, however, if he will find them as ti-actable as the Tchin- 
sains. 

June 12(A.— Wo left Mas^et Harbour at 6 a.m. for Bella Bella, and at 8 a.m., had 
cleared tho sandspit on the north-east coast of (rraham Island. Tho weather was 
bright and warm and we made a straight course for the Principe Channel, which wo 
reached soon after noon ; thoncc our course lay through the ^epean and Eatavan 
Sounds, the Loreda Channel, Millbank Sound and Seaforth Channel. Steaming all 
night, wo reached Bella Bella at 9 a.m. next day, and within an hour entered the Gunboat 
Channel, which is very crooked and in places so narrow iratweon rocks and reefs, 
covered at high tide, that it is not a safe passage for ocean steamers. Soon afl«r qooq 
wo entered the Dean Channel, but it rained nearly all day, and the mist hung 
on tho mountains, so that we got only occasional glimpses of their summits 
which were more or less covered with snow, and increased in altitude as wo ascended 
the channel ; their ru^ed slopes terminating in cliffs or steep shelves coming down 
to the water's edge. This channel is about two miles wide, with very deep water, and 
no sheltered bays or safe anchorage except near its head. In the evening we reached 
a large flat or tongue of land projecting from the east aide more than halfway acro^j 
tho cbannel. This is about six or sovon miles from the head of the channel and has 
been formed with the detritus brought down by the Biver Kamsquot which issues 
from a cauyon through a screen of rocks, 300 to 400 feet high and half a mile across, 
conuectiog the moontainson each side of the valley, and probably at one time it 
damnod up the river and formed a large lake behind it. The fiat is about a milo 
across, twenty foot high near tho lower end, and about 100 feet whore it joins tho 
rock ; it is covered with red fir and hemlock a foot or eighleon inches diameter. 
There is an Indian village, of the Bella Coola tribe, at tho mouth of the river. Wo 
anchored on tho upper side of this flat which lorms a well sheltered hay ; tho shores 
however, shelve down rapidly into deep water, making indifferent anchorage ; but 
wharves for steamers could be constructed at moderate cost. Next day a party of us 
walked over this rocky banier to the head of the canyon ; beyond that, as far as we 
could see, the rocky slopes of the mountains rise directly from the river. In the 
afternoon steam was got up, and we ran to the head of tho channel but had some 
difficulty in finding anchorage ; for this, like all the other inlets forming tho cascade 
.chain teiminatos with a low flat, shelving abruptly into deep wator. 

"The River Tshatsquat, which comes in at tho head of the channel, is about 400 
feet wide at its mouth. About half a mile up it is divided into two branches and 
several sloughs, covering nearly the whole oftlie valley, which is h^f to three-quarters 
of a mile wide, thickly timbered with rod fir, hemlock and cedar. Our guide took a 
party of us in his cnnoo about a mile up the river to a small Indian village and fishing 
station. 

June IbtL — Wo proceeded down the channel ; passing the cross channel leading 
to the Bontinck Ai'ui, and iu a few hours ronchod tho hooa of tho North Aim. The 
i 
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moantains were partly shrotided in mist, bat what we could see of them bore a 
general i-eseiublance to those Burrounding Bute Inlet, though t^e higher ranges 
behind did not look bo broken and were moie dome-shaped than peaked. The slopes 
of those abutting on the aim descend more abrnptly to the water than those on tbo 
west side of Bute Inlet, and this is tbe character of all the northern inlets. It 
would be impracticable to conBti-uct a railway on their shores on account of the 
enormous cost. The arm is about two mileH wide and the River Bella Coola, or 
WoodhaJk, which enters at its head, is about 400 feet wide at its mouth ; hut a short 
way up it is divided into several branches and sloughs. A party of na went by canoe 
about a mile up the river to the Indian Villago and Hudson's Bay Company's trading 
post. In the garden were fine ci-opi of turnips, carrots, potatoes, &c., but the soil 
appears rather light and sandy. The valley is covered wiui fir, hemlock, cedar and a 
good deal of underbrush. I have reason to believe that the description of the pass, 
UiroUgh tbe Cascade Mountains, by Lieutenant Palmer in his report of sui-vcy, is in 
the main correct, and that no farther survey is necessary. 

Millbank Sound is the best entrance from the Pacific Ocean to the Gardner and 
Dean Channels ; for, though it is open to heavy gales fi-om the south-west, the offing 
is clear nf rocks and a very short time will suffice for a vessel to get into sheltered waters. 
This is not the casewith either the Fitzbugh, Loreda, orN^epean Sounds; all of which 
have dangerous rocks at their enti-ance, and are scarcely less subject to gaies than Mill- 
bank Sound. From Millbank Sound, the coui-se to Gai-dner Channel is by the Finlayson 
and Ursula ChannelB,tho navigation being good. On our outward trip we passed through 
these in the night when there was no moonlight. From Millbank Sound to the Dean 
Channel the most dii'ect course is by Seoforth Channel and the Gunboat Passage ; but 
the latter ia crooked and narrow, with many rocks and rooft, barely covered at high 
tide. The better course is by the Laura Passage farther south ; or, leaving Seaforth 
Channel on a north-east course, there is a good passage north of that to tbe Gunboat 
Channel. 

Exploration between Lac la Hache and ilie valUy of the North Thompson, vid Blue River. 
{Smite No. 5.) 

On my return to Victoria, I i-eceLved Mr. Hunter's Beport of his second explora* 
tion of the line between Lac la Hache and the North Thompson, by the valley of the 
Blue River. 

Mr. Hunter took up tbe line at the point where ho and Mr. Jarvia had closed 
their season's work in 1873 ; and he soon discovered that the stream which they bad 
mistaken for tbe Clearwater was an affluent of that river, falling into Lake Uahood 
about four miles from lis head ; this he now calls Biver Deception. 

The height at the crossing of this, as indicated by the anei-oid, is 3,280 feet above 
sea level. The distance to the summit of the divide between this and Clearwater is 
estimated 25 miles, and the height at the summit 4,100 feet. 

On the first six miles the rise is 220 feet, or nearly 3? feet per mile; then In VA. 
miles more it is about 23 feet per mile, and on the last six mites it is 50 feet per mile. 
Throughout this distance the line follows ihe valley of the cast branch of River 
Deception, and there would be no heavy work. 

Prom the summit of the divide to the River Clearwater the distance is estimated in 
13 miles, snd the descent is very i-apid, being in the first four miles at the rate of 94} 
feet per mile, on the rest of the distance it is 187^ feet per mile. But Mr. Hunter 
thinks that by following a valley which takea a North-Eaat course from the summit 
down to Clearwater, tbe gradients would be greatly improved. 

The Clearwater at this point is 2,500 feet above sea level ; thence eastwaid to an 
ai-rn of Hurtle Lake, on the divide between the Clearwater and the N^orth Thompson, 
the distance is tS miles, and altitude of the lake 3,700 foot. On the firsteight miles the 
lieo w 112} feet per mile, on the remainder it is about 43 feet per mile. 

The lino then tbllows along the south shore of Murtlo Lake, on u narrow ilut 
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between tt and tlio mountains, to ita east aide, a distance of 12 miles. In fivo miles 
more, on an easterly coarse, the summit of the divide was reached, altilade 3,800 feet 
above sea l«TeI. 

From the enmmit, eastward, the descent in the fii'st five miles is l&O feet, or 30 
feet per mile in ao open valley ; but nt this point tho mountains close in pnd the 
stream (a branch of the Blue iliver) rashoa through a canyon five miles in length, 
falling at tho rate of 136 feet per mile. Immediately below this, where the north 
bi-anch of the Bine River comes in.itopens out into a fine wide valley, which extends to 
its junction with that of the North Thompson, with a falling gradient of about 30 feet 
per mile, 

Mr, Hunter gives the distance from the Clearwater to the North Thompson as 60 
miles; but this is certainly over-estimated, as distances tmvelled through a rough 
connlry generally are, and at least 20 per cent should be deducted. 

Though this route is shorter than No. 4, and the works would be lighter, 
yet the gradients are so unfavorable that I did not think it worth an instrumental 
survey, I therefore instructed Mr. Hunter to ibrm a Division (Y), and commence a 
re-snrvey of that portion of Route No. 4, fi-om William's Lake across the Frasev and 
on to the Chilcotin Plateau. 



Sxamination of Passes through the Caicade Motmtains from the River Fraser to the 
Smilkameen. 

I left Victoria on the 26tb June, 18T4, on ajourney through the districts in the 
southern part of the Province; at Fort Hope I met Messrs. Tratch and Cambie, and 
received their report of an examination of the Paaaoe through the Cascade Monutaine, 
between the Rivers Fraser and Similkameen. 

They commenced at Fort Hope and followed up to the Nicolaume Valley, by the 
old waggon road, to Summit Lake, 12 miles; rising in that distance 2,024feet,or 169|- 
feot per mile. Thence they descended by the Sumallow Valley to the River Sk^ic 
10| miles, falling about 24 feet per mile. The height of the last point is 1,900 ie«t 
above sea level. 

They then followed up the main stream of the Skagit seven miles, rising 90teet 
per mile ; thence up a tributary of that river to the summit of Allison's Pass, 13 miles, 
rising 144 feet per mile. The summit of the pass is 4,400 feet above sea level. A few 
hundred feet beyond this, they struck the south branch of the River Similkameen 
which flows on a south-eastflrly course. This line was considered impracticable for a 
railway; the party accordingly returned to tho Coquihalla Valley and carefully 
examined alltheprmcipalstreamsflowingintoit on the east side, with the view of find- 
ing a way to the head waters of the Tulameen — sometimes called the north branch of the 
Similkameen — but without success. All the valleys in that direction headed into high 
mountains, covered with deep snow; this was in the last week of June. The main 
valley of the Coquihalla was then examined to see if it were practicable to get a uni- 
form gradient thi-oughout from the Summit Lake to the River Fraser, and bo avoid 
the worst gradients in the suney of 1872. It is probable that this can be done, 
giving a gradient of 100 feet per mile for 35 miles, but it would beat the cost of exces- 
sively heavy works, including a great length of tunnelling and massive snow-shedit, as 
a protection from the avalanches of snow which roll down the steep sides of the 
valley, bringing with them quantities of timber and loose rocks. But the pass is so 
^ rugged that the magnitude of the worksin the construction of a railway through it can 
* on^ be determined by a careful instrumental survey, whichit was not expedient to 
make at the time. Therefore, I instructed Mr. Trutch f o form a Division (V) and 
make an instrumental survey from Fort Hope to Burrai-d Inlet, crossing the Fraser at 
the most favourable place. 
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Jovney from Fort Hope to the VaUeys of the Similkameen, Okana^n, and others in the 
Southern part t^ the Province. 

I had a small pack train sent to mo .it Fort Hope, and with this I commenced 
my journey on the 29th of June. Following the waggon road by the Nicolanmo and 
Snmallow YallejB to the Btvei- Skagit, I took the Grant Trail up the valley of the 
latter, the elopes of which are in many places »teep and rocky, to the summit of the 
moantain, which the aneroid indicated to he 6,'iOO feet ahove sea level. There were 
still some patches of snow on the trail as we crossed the brow oftho mountain, but as 
we began to descend the eastern slope, the ground was covered with wild flowore, 
and thence the descent was easy. Atter a pleasant ride down the Whipsaw Yalley 
we arrived on the evening of the 1st July at the Nine Mile Creek ; so colled from its 
heing that distance from Princeton at the continence of the two branches of the 
SimilkameeD. Here we had entered on the bunch-grass country, and the slopes of the 
mountains, gently nndulating and dotted with clumps of fii-e, presented the most 
charming landscape. As far ae the eye could reach It looked like one immense deer 
park. 

The valley of the south branch of the Similkameen as it issues from the 
mountains, is narrowand tortuous, so that even if the Allison Pass hud been practicable 
there woald have been a considerable quantity of heavy work in constructing the 
railway on the east side of the mountains. 

Pi-inceton is now simply the ranche or farm of Messrs. Allison & Hays, lar^e 
stock raisers, but it was once laid out for a town when gold was found on the 
ti-ihutaries of the Similkameen. I proceeded down the Similkameen to near the 
boundmy line ; thence eastward by a pass through the hills to Ossoyas Lake in the 
Okanagan Valley. The Similkameen Valley is narrow and bounded by high hills, 
principally of trap rock, bare in placcsj but wherever there is soil it produces a lux- 
uriant growth of bnnch-groas. The valley is, in some places, a mere canyon, in others 
it widens out from a few hundred yards to one or two miles, in which there are flats 
on both sides of the river fit for agricultme, but most of them would require irrigation. 
The river is a clear rapid stream varying from 100 to 200 feet wide. Altitude at 
Princeton, 2,300 feet. About twenty miles below Princeton there is an Indian reser- 
vation comprising sevei-al hundred acres, fenced in, some of which is cultivated with 
potatoes and other vegetables; the greater portion of it does not requii'e irriga- 
tion. 

Around Eereness, some forty miles below Princeton, lately a Hudson's Bay 
Company's post, there is some fine grazing land ; and Just below it a low wet flat 
several miles in length, and one to three miTes in breadth, some ot which is occupied 
by white settlei-s. There is on Indian village or camp at Eerenoss. Crossing the 
heights to Ossoyas Lake there is fine bunch-grass. On the margin of the lake near 
the boundary line, is the farm of Mr. Hayncs, who is said to have over a thousand 
head of horses and about two thousand head of cattle. The valley hero is one to 
three miles wide, including the benches at the footof tht. hills, but there is not much 
agricultural land, as the benches are arid, nor is there water near for irrigating them ; 
there ic, however, rich grazing land even to the tops of the hills. 

We arrived here on the 4th of July, rode up the trail on the wost side of the 
lake and rivor about ton miles, to a lateral stream called TeaBiver, where we camped. 
The weather was very hot and the mosquitoes ferocious and iriepressible. Altitude 
1,500 feet nbovs sea level. Between Okanagan Lake and this point, the river, 100 to 
160 feet wide and rather deep, flows through and connects a chain ot small lakes, 
nearly due north and south ; but the sides of the valley are very irregular, rocky bluffs 
sometimes abutting on the wator. The trail leave^t the main valley and traverses a 
serieeof parallel valleys and basins all covered with the richest banch-^raas, till nearing 
the foot of Okanagan Lake it re-enters the main valley, hugging the steep aides of 
high sandy bluffs. Towards the end of our day's journey, we reached tho foot of the 
Lake, where, on the west side of the river, there is an extensive low flat covered with 
willows and alders, which I understand is an Indian reservation, on this there are a 



Digitized byGoOgIC 



nDinber of neat Bnbetantial log houses. Hero we ci-oBsed the river by a bridge lately 
erected, aod soon after passed the residenco of Mr. Ellis, an ezteneive etook raiser. 
This is the only white settlement wo had seen since leaving the boundary line of 
Oaaoyas Lake. About three milee further on, we camped by a spring half a mile 
fixnn the lake. 

The slopes of the hills abut on Lake Okanagan in many rocky blafTs, and the trail 
following the eastern shore was reported so rough and miry thatwe took the trail lead- 
ing over the mountain, which at the sumniit is nearly 3,000 feet above the lake, and we 
found it a hard day's travel of 30 miles to the Mission Valley, where we camped not fer 
fVom the Boman Catholic Mission ; most of the Indians were away hunting or fishing, 
but Father G-randidier told us those under his charge numbered about 400 sonls. 
This is a very fine valley ; the bottom, a low flat of excelleot agricnltiiral land, 
extends four or five miles along the Okanagan Lake, and is partially cultivated by 
whito settlers for several miles up ; we saw excellent crops of wheat, oata, potatoes, 
&c. Altitude of lake by aneroid, 1,120 feet above the sea level. The trail follows up 
the valley, which takes a north-easterly direction for a few miles; it then takes a 
course nearly due north and parallel to the Okanagan Lake. A chain of lakes 
extends through this valley, the largest of which is about IT miles long. Portions of 
the bottom lands are fenced in for agriculture, and the slopes produce the moat luxu- 
riant bunch-grass. There is a divide in the valley, and the outlet of these lakes is at 
the north end of the largest of them, where the Coldstream Valley comefa in from the 
east. About four miles up the latter is the ranche of Mr. Charles Vernon, which 
oomprisoa a large extent of fine agricultural and grazing land, partially timbered, 
and a considerable portion of it under cultivation. The adjoining hills are covered 
with the richest bncch-grass- ^ 

July 9(A. — We were now about seventy miles from the foot of Okanagan Lake, 
and ton miles from the head of it, which we reached by a fine open valley of rich 
grazing land, so smooth that waggons and buggies have Men driven over the natni-al ' 
Burfaco. Here Mr. F. J. Barnard has a ranche on which a lai^e number of horses ore 
pastured. From the head of Okanagan Lake there is a waggon road to Kamloops, 
over sixty miles distant, following the Salmon River to Grand Prairie, thence by a 
narrow valley to the south branch of the River Thompson, and down the left bank of 
the latter to Kamloops. Aix)nt twenty miles of this is through timbered lands; the 
rest being park-like rolling land similar to that about Kamloops. The road, for miles 
together, is simply a track on the natural surface of the ground, and there is no heavy 
excavation on any part of it. The most remarkable feature on the road is Grand 
Prairie ; a beautiful low basin among the hillSjContaining several thousand acres, a great 
portion of which is fine agricultural land, on which there are several settlers. I was 
informed that the depth of snow raroly exceeds nine inches, and that 1,T00 
head of cattle have been pastured there throughout the winter, and have come out 
fat in the spring. There is a low valley running north-eastwards from the head of 
Okanagan Lake connecting with Shuawap or Spillemeechene River, Through this 
valley ihere is a chain of jmndd and swamps eo little above the level of the lake and 
river at either end that a canoe has been taken through from the one to the other. 
Thedistance is probably under twenty miles, and a canal could be cut across at a very 
moderate cost, which would form a link in a line of .navigation for small steamers 
which would be over 300 miles in length, throagh the mo^ fei-tile portions of this 
district, VIZ. : — 

From Savonna's Ferry on the Thompson River at the foot of Lake Kamloops, 
up the latter and the Thompson River to Kamloops, ft-om which there would be a 
branch up the North Thompson to Clearwater, 75 milea. From Kamloops up the 
south branch of the Thompson, on which there are many fine farms, to Lake Shuswap. 
Traversing the latter to any point desired, we could then pass up the Spillemeechene 
Siver and through the canal to Lake Okanagan, thence to any point on the same and 
down its outlet, as far as navigable, towards Ossoyaa I/ake. With this, the rich 
district of Nicola Valley could be connected, at small cost, by a good waggon i-oad to 
Kamloops, there being already an excellent trail through a fine opon bunch-grass 
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countfy fh>in the Nicola Talloy to theSimilkameen; thae traversing and connecting 
Bome of the fairest poilions of British ColDmbia; those, too, whiohcomprisethegi-asing 
districts |)(ir excellence. 

Bxploration fnm Lake Clearwater to the VaUey of the North Thompson. 

We arrived atKemlnopit on the 11th of July where I received the Report of .tfr. 
Jarvis which had come in two days before by an Indian express from Tete Jaune 
Cache. 

Mr. Jarvis went up the Tiiver Clearwater to the lakes, thence north-eastward 
across the divide to the Cariboo Fork of the North Thompson. The summit of the 
divide was fully 7,000 feet alxtve sea level, at the lowest place he could find, which 
was over an immense glacier. 

As this was clearly impracticable for the rwlway line, he took bis division on to 
Tete Jaune Cache, and commenced the sarvey down the Fi-aser Talley. Aa this con- 
tingency bad been foreseen and provided for, there was no change to be made in the 
disposition of the other surveying parties. 

Re-examination of that part of Smite No. 1 between Kamioops aiid the CoquihaUa Pass. 

In the progress Report of 18W (Appendix E, page 1-J8) it is stated that : 

" The grade on the first three ana a quarter miles, from the crossing of the 
Biver Thompson, rises 1 per 100; and on the next three and three qoarters miles, 
2-40 per 100 or 126'72 feet per mile." • 

" The average grade on these seven miles is about 92 feet per mile; but if it 
■were possible to get a line giving this, it would beat the expense of still heavier 
works." 

The above is a description of the liue surveyed in 1872; but I now made s 

i personal examination, and found that by crossing the river lower down near tho 
brks and curving round the base of the hills on the south side, about a hundred feet 
in height could be gained befoi'o reaching tho blulfs, by which the heavy excavations 
would lie much reduced, and possibly a uniform Rimiient of 77 feet per mile could be 
obtained on the next seven miles, whence the Valley of Campbell s Creek could be 
reached with moderate works. 

The bottom flat of this valley is only a few hundred feet wide, covered with 
alders and willows; but the slopes are of easy inclination and passably uniform; 
they are covered with bunch grass, dotted with clumps of red pine; andonly in afew 
places ara there ridges of rock projecting into the stream. Thus, there are facilities 
for obtaining n.oderate gradients without very heavy works. 

Through the divide between the Valley of Campbell's Creek and that of Stump 
Lake there is a canyon about half a mile long. The summit altitude is given in my 
iieport of 1 874, 2,900 feet above sea level ; this is a clerical eri-or ; it should be 2,600 
feet. 

The descent from Stump Lake to Nicola is through a beautiful open country, 
and I havo no doubt that the worst gradients on the line surveyed could be much 
improved hy a slight deviation. 

The Nicola Valley, at the head of the lake, is fully a mile wide, the bottom 
flat, is low and wet, but, wilh drainage, would be very fertile land ; it extends six or 
seven miles above the head of the lake, and is all taken up and occupied. 

Tho line surveyed in 1812 follows the west bank of Nicola Lake and River to 
the Coldwater Valley, thence up the same to the Coquihalla Pass. 

Later this season I made a Jonrnoy from the east side of Lake Nicola, np 
McDonald's Creek and across the divide to Otter Ci-eek and tho north branch of the 
River Simitkanieon, to see if it were pi-acticable to reach the Coquihalla by that 
route, which is through a fine open country — but high and rolling. I doubt if a lino 
for the railway could be got this way so good as that surveyed by the Coldwater. 
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In tho Nicola Valley, on both sides of th« lake and river, there is a considei^ 
able quantity of rich agricaltaral land, with fine bunch-grass on tho slopes of the 
hills adjoining, interepei-eod with clumm of yellow pine. 

Out of these lands, there are two Indian reservations: one near the head of the 
lake on the east side, tho other a little below the mouth of the Coldwator 
Vailey, All the rest is taken np and occupied by white settlere. 

At the mouth of the Coldwater, six miles below the foot of Lake Kicola, there 
are extensive beds of coal of excellent quality ; and a few miles fui-thor down, on the 
divide between the Nicola and Frasei' rivers, there is said to be abundance of 
iron ore. 

I reached Nicomoen on the waggon i-ood, on July 22nd, whei-e I left my pack 
train and travelled by stage and steamboat to Victoria. This jouraey completes my 
examination of the central plateau from tho boundary lino to the Chilcotin country, 
beyood the 52Dd parallel of north latitude. 

Exploratory Journey on the Central Plateau, between ike Coatt Chain of MountainM and 
the River Froier'Jrom the Chilicotin Country northwards, to Lake Francois and the 
Jiivers Nechaco and Stewart. 

I left Victoria on the fith of August to arrange for this ouploratory jonrney. 
Various business detained me on the way, and I only reached William's LMike on the 
14th, where I spent several days examining the line being surveyed across tho Fraser 
to the Chilcotin Plateau. 

I put Mr. H. J. Cambie in charge of this Division (Y), and took Mr. Hantor 
with me. 

We arrived at the month of Qaesnelle on the 29th of August, with my own 
pack train, and a heavy train with enpplies for Divisions M, N and X. Hero we 
found Mr. Seymour, our interpreter, and the Chilcotin chief Aunahime, whom ho 
had engaged as guide and modiator in case any difficulty should aiise with the Indians 
of the district, who formerly bore a bad character. 

Our coarse was northwards by a series of valleys over an undulating country, 
covei'ed with firs, spruce and aspens, and seldom exceeding in altitude 3,000 foot 
above sea level. On onr left lay a range of hills rising 4,000 to 5,000 feet above sea 
level, and forming a divide between the streams flowing noi-thwards into the Fraser 
above Quesnelle and soulhwestwai'ds into the same river below that point, or into somo 
of the inlets of the Pacific coast. On the fourth day, we reacted the Biver Black- 
water, ib miles from Quesnelle. Onr aneroids gave the height of the bridge crossing 
the Blaekwater 2,1 10 teet above sea level. Tho valley is here narrow at the bottom, 
and the slopes, covered with bunch-gi-ass, wild vetches and pea vine, rise by a scries 
of benches to the level of the plateau, which on the southern side is 400 lo 500 feet 
higher, and on the noi-thern 800 to 400 feet, the latter being the lowest part of tho 
divide between the Blackwater and Chilacoh Kivers. At the bridge, the river onteru 
a rocky canyon through which it flows eastward on its course to the Fraser. Tho 
Blackwater has ita sources in a number of lakes on tho central plateau, 60 to 100 
miles westward of this point among the foothills of the Cascade Mountains, It is 
plentiHilly stocked with finespeckled trout, and the groves of aspen and spruce which 
adorn the softly undulating grassy slopes of the sunny side of the valley supplied us 
with abundance of grouse, Wo afterwards found that this, the 53rd parallel of north 
latitude, is essentially the northern limit of thu bunch-grass. From this northward, 
the quantity of rnin-fali greatly increases, and drainage rather than iiTigation is 
requirad. 

Aoffust 3\st. — We started from tho Telegmph trail on tho north side of tbo 
valley of the Blackwater, and followed the edge of the same nearly due west for 
eight miles, on to a range of hills running in a north-westerly direction, where the 
valley makes a bend to the south-west. From an elevated position we bad a fine 
view up this valley for about twelve mllos to its junction with that of tlic Nazco, 
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on tho direct Hdo to Ghisiqnit Lake and the Homatbco Pass. We were now travel- 
ling on the same line taken D7 Sir Alexander Mackenzie in 1793. 

September Itt. — Following a course a little south of west, at the thirteenth mile 
wo entered a fine broad and open valley; cro^ingthisobliquely, in three miles more we 
came to a cle&r stream, 40 feet wide, flowing towards the south-east into tho Blackwater, 
about three miles distant. The stream makes a bend here and takes a course nearly 
duo west — looking up stream. We followed this on its southern bank for six miles, 
whore wo crossed it, as it there takes a norLh-weatly course, and the valley expands 
into a plain several mites in breadth. The Indian name of this stream is Is-cnl- 
taos-ti, (Blackberry Kiver.) In the evening we reached Trout Lake, a line sheet] of 
water over a mile in length, and half a mile in breadth, abounding in speckled trout. 
On a grassy slope on its eastern margin we camped, twenty-five miles from the 
Tclogi-uph line. Next day, about noon, we crossed the spur ot a hill 2,980 feet above 
sea level, and a few miles further on, the trail again struck the lefD bank of the Black- 
water, which hod made a bend to the norlh-wettt from its junction with the Kazco. 
The river from where we stmck it for iour miles up is expanded into a lake. Wo 
camped by a small stream, tho estimated distance from Telegraph trail, being i2 miles, 

September 3rd. — Mr. Hunter and myself made an excursion northwards to tho 
crown of the table-land, 3,508 feet above sea level. The ascent was easy, few rocks 
appearing on the surface, which was thickly covered by small firs, swept through by 
fire. The whole country round was rolling and covered with similar useless timboi'. 
Betracing our ste[)s, we reached the trail ut 1 p.m., and in two horn's Taoro caroo to 
tho fbot of a beautiful lake, an expansion of tbe river, about eight miles long and 
three quartei-s wide across its broadest part, and dotted with islands. Its southern 
shore is high, and, being on the shady aide of tho hill, is densely covered with dark 
sprnce and cedar trees. But, on the oihor side, the undulating slopes of the valley, 
rising 200 to 300 feet above tho lake, are covered with bunch-gross, vetches and pea- 
vino, and groves of aspen, forming a charming landscape. In the evening, we reacbod 
tho foi-dwnere the trail crosses the river, sixty miles from the Telegraph line. Altitude 
of river, 3,145 feel. Next day, Mr, Uunter and myself, accompanied by our Kluskus 
Indian, ascended to tho summit of a range of hills, crossing the river and 
bearing in a north-west direction. Our altitude was about 4,500 feet, from which wo 
had a very extended view of the country all around, and could ti-ace the valloy of tho 
Blackwater twenty five miles up, nearly due west. At the foot of tho range on which 
wo stood, and north of us, lay a large hoi'sc-shoe shaped lake, which the Indians told 
us flows into tho Ncchaco, Tho men woi'o engaged all day rafllng tho stores and 
baygago across tho river, which was too deep to foi-d. 

September5lh. — We got across the river and, following up a valloy threo miles, 
wo arrived at Kluskus Luke, where the Hudson's Bay Company formerly had a fort, 
but not a vostige of it is now to be found. This is still, however, a favourite resort 
of the Indians, Altitude of the lake by aneroid, 3,500 feet : it is about threo miles 
long and half a mile brood, with muddy bottom ; a light breeze makes the water unfit 
to drink. Threo miles further on we camped by a spring, near another small lake, 
whoro wo romainod ovor Sunday. Meanwhile, wo had sent an Indian to find out Mr, 
Gamsby, and on Sunday afternoon he arrived fi-om his camp, distant about 20 miles 
westward. 

September tth. — We followed the trail which still kept on in tho same coui-so, a 
littlo to tho south ot west, on a bench parallel to the Blackwater. Towards evening, 
wo reached Thratcha Lake and, following its sonthem shoro, we came upon the camp 
of Division X. The position of this camp was found, from obsci-vation of tho sun's 
meridian altitude, and the instrumental surveys ot this Divir-ion (X) carried from 
tho coast, to bo lat, 53° north, long. 124° 53' west, and tho height of Lake Thratcha 
3,310 feet above sea level. Noting the variation of our instruments, we took this as 
a new point of departni-e ; and on the 9th September, we continued our journey; our 
trail keeping Iho same general couiiie, a little to the south of west, threading n line of 
small lakes and ponds and cutting off the bends of tho Blackwater. In about six 
miles the trail divided into two branchos, that on our lotl taking a south-west course^ 
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apparently directly across a high range of hills, capped withsnow; hut the Chilicotin 
Chief, Aunahime, told us that there is a depression in the range by \7hich the trail 
goes to Lake Kacoontloon, vhoro his principal camp ia, thence up the atream 
southwards to Lake INimpoh, where it joins the Bella Coola trail from Alexandria to 
Bentinck Arm. Thin is the line taken by Sir Alexander Mackenzie in ITSS. "We 
took the trail to the right, and at twelve miles crossed iho Blackwater, 100 feet wide 
and less than two feet deep; altitnde 3/600 feet We were now in a wide valley, 
almost an open plain, throngh which the I'iver flows only a few feet above Iha general 
level. At the fourteenth mile we came to a small lake, altitude 3,740 feet, near which 
we camped. 

September 10th. — Our trail now ran through sniBtl burnt timber which impeded 
oar progress ; but at noon we came upon a wide, well cut trail, having the np[)earance 
of white men's work, but were told it was the work of an Indian who had recently 
died of fever; in about an hour we came upon his house and grave ; a lovely spot on 
a grassy knoll at the outlet of a lake, four miles long and two miles wide across the 
widest part, altitude 3,610 foot, and 21 miles from our starting point at Lake Thratchii. 
This is called El ignck Lake; the stream issuing out of it, twelve feet wide, is the Black- 
water; at this a lai-go black bear was drinking, but, on seeing us, he made off before 
we could get a shot at him. From this we followed a well cut trail on the north side 
of the lake, till we struck a small stream running into the west end of it. From this 
point the trail took a north-west coni-se, and in a mile we came to the foot of a small 
lake, altitude 3,630 feet. We were now evidently near the water-shed: there were 
low lumpy hills all around, with i-ocks appearing on their summits. A mile further 
on we were on a hill 4,000 feet above sea level. From this we could see through an 
opening at the head of the lake into a lower basin, ostending away to the north-west ; 
the ix>cks on the shore of the lake, near ite bead, appeared in the distance like basalt. 
Continuing on this high ground, on a generally westward course, at the thirtieth mile 
the trail went over the crown of a laige globnlar rock of granite, altitude 4,050 feet. 
We were now sure we were on the divide, for on a course south 19° east, we had a 
magnificent view up a valley between the high range of hills that had been on our left 
the last two days, and the main ranges of the Cascades. This is the valley of the 
Salmon Biver, at the head of which lies Lake Xscoontloon. From this point, keeping 
the same general course, wo began to descend very gradually by a chain of marsh 
meadows, ponds and lakelets, and at 34 miles we came to an Indian house and grave 
on a beautiful grassy hill close to, and commanding a fine view of Lake N'^aco, 
which is of an irregular shape, 2^ miles long and 1 mile wide ; altitude, 3,590 feet. 
The Indian houf^e is large and well built, but now deserted. Hero the trail ended, 
and our Indians know nothing of the country beyond and wanted to turn back ; bnt I 
was anxious to reach the Salmon Biver before turning northward; and queetioning 
two Indians, who had overtaken and followed us all day, thoy said we could go to 
one branch of the Salmon River in a day, but there would bo a gi'oat deal of chopping. 
After some coaxing they agreed to go with an. 

Sept. 12(A. — Wo followed a generally south-west courw), passing the upper end 
of Lake N'ghaco, Ihence along the edge of a line of marsh meadows on wet ground, 
across which we got the animals with gi-eat difficulty, keeping nearly the same level 
to the 4lBt mile, when a wide and deep valley spread out before us and we began to 
descend rapidly, till at the 43i-d mile wo struck a fine clear stream 200 feet wide, 
altitude 3,l(i0 feet, which wo forded without difficulty as the water was now verj- 
low and the depth on the foid was little over two feet. This is the main branch of 
the Salmon River. Our last-come Indiana pointed out to us a high range of hills, 
dim and blue in the distance, which they said lay along the north bi-anch of the 
Sfechaco stating that between us and that river there were many lakes, and we should 
have to cross two large rivers. They had agreed to go with us at least half the way, 
but now they told us they were afraid to go, there being so much water and fallen 
timber they thoueht om- hoi-ees could not get through. I insisted on keeping them 
to their baigain, but next morning we found they bad decamped during the night 

Sept. 14th.— Wo took the hearing to tho distant mountains, and started boldly 
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on our coui'GO without any trail, cntting our way thi-ough brush and fallen timber. 
We soon came to the river, which wo could not cross, as ibe water was deep and the 
bottom miry, so we had to go back to the ford by which we had previously crossed. 
Our route fi-om the Telegraph trail up the Blackwater Valley and over the divide to 
this point had appeared so thvonrable for a railway line that I was sorely tempted to 
follow this valley downtowai-ds the coast aa far as horses could go. But the main object 
of this journey was not to iollow out any particular route, but to got a general 
knowledge of the country as far north as Lake Francois, so as to enable us to deter- 
mine which line, if any, through the Cascade Mountains north of Bute Inlet, appeared 
sufSciently favourable to wan-ant an instrumental sni-vey. I thought this could be 
done most satisfactorily, and in the shortest time, by tracing the watershed or divide 
between the Pacific Coast and the Hivei- Fiaaer from Fort George to Quesnelle, and 
following as near to the divide as practicable so as to cross the head waters of alt (he 
rivers flowing east. This has been accomplished, and the results laid down on the 
general map, but, as the country is entirety unknown, a brief description of our 
jonmey may be interesting: — 

Our course was north 12° west (astronomical bearing), and we kept as near to 
this as the difficulties of the ground and the thickly woMed country would permit. 
At three miles from the river we crossed a divide running nearly east and west, 
about 120 feet above the river; on the north side of this is a steep rocky ledge of 150 
feet, which we fici-amblod over with some difficulty, then descended gradually into a 
wide basin intersected with beaver dams, near one of which we camped, eight miles 
from the river, altitude 3,000 feet. Kext day we passed ovei*a similar country tilt 
Rt DooD we came upon Lake Qualcho, bearing about oast and west, and, as far as we 
could see it, about fonr miles long and three quarts I's of a mile wide ; wo followed its 
shore eastward two miles to the end of it, where we found a stream 8 feet wide, flowing 
into the lake from tbe east. This puzzled us, for looking westward down the lake 
the view was terminated at no very great distance by the soow-clad peaks 
of tbe Cascade Mountains. The overflow of the lake must, however, fkll into the 
Salmon River, as its altitude, 2,820 feet, is less than that of the next stream we 
crossed falling eastward. We now followed a course north 15° west, to carry us - 
over a depression in the range of dark-looking hills ahead of us. A fire bad passed 
over this and we struggled slowly thi-ough piles of small burnt firs till we reached 
the snmmit, 3,-lOO feet, beyond which, on the shady side of the hill, the fallen timber 
became larger, the piles higher and more continuous, and it took us three hours to 
cut our way a little over a mile to a small pond in a swamp, round which there was 
a little feed for the animals. Kear this we camped, 15 miles from our starting point 
at the Salmon River, altitude 3,180 feet. This is the real divide between the streams 
Ailing east into the Fruscr.and west into the Pacific ; from this it takes a westerly course 
till it joins the Cascade Mountains, which then form tbedivide northward till beyond 
the 54th parallel of latitude. 

Sept. 16th. — It had rained heavily during the night, and this morning we were 
three hours cutting our way half a mile through heavy burnt and fallen timber to a 
belt of green standing wood, on reaching which our Indians were so fatigued and 
diaheai'tened they declared we should all perish if we rantinued on the same coui-se, 
as the whole country in that direction had been swept by fire, and it would be 
impossible to cut through the fallen timber; besides this there was a long lake 
directly on our coui-se, the head of which they said was two daj^' travel in the 
direction of the Snow Mountains. Our experience thus far gave so much probability 
of the accuracy of this account that we reluctantly changed our course and followed 
the belt of standing timber in a north-easterly direction. The country became 
more. open and level as wo advanced, and the travelling improved. Early in 
tjie afternoon, wo got a glimpse of the lake to the north of us ; then we struck an 
Indian trail which led us to the foot of it, where we camped on a gi-assy bench, 
commanding a fine view up the lake with the snowy peaks of the Cascades in the 
distance. General bearing sculh GS" west, estimated length of the lake, as f^r as we 
could SCO it, fittoon miles, but wo could trace the course of the valley a long distance 
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beyond that. This ib Lake Tschick, altitude by aneroid, 3,100 feot,and distanco fi-oca 
our starting point on Salmon Biver, 34 milee. The stream Sowing out of it in a 
north-easterly diroction is not over twelve feet wide. 

This pai-t of the country is said to have been once thickly populated with Indians, 
which is probable, as it abounds in game and fish ; there is now little trace left of 
them but their graves. The bottom flat of the valley, from the foot of the lake, 
widens out to fully half a mile, covered with good gi-ass, but two or three miles down 
it becomes marshy, probably the result of beaver dams. To avoid a high hill that 
lay directly in our couise, we followed down the edge of the valley on the north aide 
four miles, where we found an Indian trail, loading round the flank of tho hill. This 
we fbllowed and made good progress till wo got on the north side of tho hill, where 
our difficulties with mllen timber increased, and the country became sterile and 
dreary. After a hard day's struggle wo reached tho head of tho south arm of Lake 
Tetachack an hour after it was dark. This is h trefoil or J shaped lake, surrounded 
by high sterile hills of shaly limestone, rising to a height of nearly 4,000 feet above 
sea level. It took us the whole of next day clambering round on the st«ep slopes of 
these hills to cross the angle between this arm and the outlet of the lake, a distance 
of eight miles. 

From those heights, we took a general bearing up tho lake and valley, south 72° 
west, extending up to the Cascade Mountains. At sunset we reached tho foot of the 
lake, 48 miles from our starting point, and camped. Altitude of lake, 2,770 feet. The 
. outlet of this lake is a deep and rapid river 200 foot wide, which we were unable to 
ford, so we had to make a raft to carry our stores and baggage across the foot of the 
lake, and the animals had to swim nearly a quarter of a mile. This wasted half a 
day, but on the sunny slopes of the hill, on the other side of the river, we foand 
plenty of grass, pea vine and service berries in the aspen groves ; and as the animals 
had had but little feed for the last two days we were glad to give them half a day to 
reci-uit on good pasture, as well as to rest oureolves, and so camped on a sunny glade 
near the margin of the lake. From this, it took us anotber hard day's travelling to 
get across the next divide, nearly a thousand feot above the level of the lake, with 
much fallen timber on the north side to the valley of the Euchu, which we struck 
at the head of the lake on a grassy flat a mile wide. The river flows on the north 
side of this, and was then on^ 60 feet wide where we forded it; but the channel is 
1&0 feet wide, and the diiflwood on its banks showed that it is subject to high floods. 
Here we camped, distance 01 miles, altitude 2,700 feet. About 3 miles above where 
we crossed, the valley contracts, and is there divided into two branches which rapidly 
head up to the level of the plateau. The slopes or benches on the sides of the valley, 
broken by lateral gulches, appear like a chain of rounded hills, rising to a height of 
300 or 400 feet ; those on the north side of the valley, more exposed to tho sun's 
ravs, are covered with grass, vetches and pea vines. From one of these hilU we took 
a bearing eastward to a remarkable peak in the high range of hills that we had seen 
on our right the last three days. It is a high dome with apeak rising up in the 
centre, not unlike a spiked helmet. Wo called it Fanny's Uountain, aftor our Klus- 
kus Indian, to whom it was a landmark showing where the river Xechaco cats 
throiu^h the I'ange in a deep canyon impassable for canoes. 

Sfpt. 21s(.— The country had been improving on our route tho last two days, and 
the first part of this day's journey was the pleasantest we had since leaving tiie Sal- 
mon Bivcr. We followed up the north side of tho Euchu Valley, two miles, thonce 
northward by a small stream flowing into it through a lateral valley. The woods on 
the slopes of the hills ou each side opened out at intervals into grassy glades. This 
continuod till we got on the north side of tho hill, when we had our usual difficulties 
with fhllen timber, but at last we reached the long-looked-for Kechaco, which we 
struck at thefootof TchutazelyLake, an expansion of the river one to three miles in 
breadth. The river, at this place, is fully 300 feet wide and too deep to ford, so we 
campeti, distanco from Salmon River 74 miles ; attitude, 2,680 foot. The Kechaco, 
from this point eastwards, expands at intervals, forming a series of long narrow lakes, 
and it receives all the streams we had crossed beforo it cuts through the range abovQ 
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mentioned. Like all the country we had crossed, the soath side of the valley, being 
theebadysideof the hill, ia bleak and cold, with much failen timber undecayed : bat 
on the bottom flats that occur at intervals between tbo river and the ulopea there is 
large timber with grass and pea vine. On the north side of the river, whore we crossed 
it, the banks rise from the water's edge very steeply to a height of 200 feet, but by 
tJie process of denudation these are serrated and ronnded into a series of bnmmocky 
bills; and being more exposed to the sun's rays, vegetation is more active and the 
&llen timber more decayed, so that groves of aspen have sprung up, with luxuriant 
grass, vetches and pea vine. From these heights, we got another bearing to Fanny's 
Hountain. It took half of next day to get our stores and baggage rafted across, and 
the mules packed. We were now puzzled about what direction to take, for across our 
eoarce lay a high range of trap and basalt, being the same we had seen at starting 
fVom Salmon Biver. While in this dilemma we were surprised to hear the bark of a 
dog, and, immediately after, a canoe shot round a point of land; this eont^ned an 
Indian family, man, wife and throe children, with all their goods and chattels packed 
in that long narrow dug-out. Wo could understand but little of each others' speech, 
bat they proved to be remarkably intelligent, especially the woman, who in a very 
few minutes understood tbe map and our rough sketches and traced the way to Fraser 
Lake, where their village is ; we gave thera some food and small presents for the 
children, and tbe man agreed to go with us two days and show us the Indian trail. 
We started on a north-west course on the slopes of tbe hills along the margin of the 
lake which were covered with very long grass, vetches and pea vine, and groves of 
aspens. The vetches and pea vine were in great quantity, reaching to a height of 4 
feet among the long grass, climbing up the trees to 8 or 9 feet and hanging in festoons 
from bush to bush ; we had difficulty in forcing onr horses through the tangled mass. 
Prom a high point we took a bearing up the Nechaco Valley, north 63° west. The 
river appeared to flow ont of a very large lake 30 to 40 miles distant, among the foothills 
of the Cascades, and beyond this in the same line rose a snowy peak regularly shaped 
like an Egyptian pyramid, ostimatod to be over 8,000 feet high and 60 to 60 miles dis- 
tant. In about throe miles, onr course changed to noi-tb, and we passed through a gap 
in the range at an altitude of 3,500 feet above sea level. Our course was then nearly 
north-east, and rapidly descending we soon reached the little Lake Ens, altitude 
3,050 feet, distance 78 miles tVom Salmon Biver. 

Sept. 23rd. — We started early, and in three miles reached the house of an Indian 
chief, at the bead of Lake Tchestuta. The range of hills north of us, though high 
and studded with masses of granite, did not look inaccessible ; the country' appeared 
passably open, and by Trutch's map the distance to Lake Francois should not exceed 
20 miles; but onr Indian declai-ed it was impossible for horses to go there, as there 
was 80 much rock and fallen timber and no feed, and even if we did succeed in 
reaching the lake we could not possibly get along its shores to the outlet. Wo there- 
fore, reluctantly, followed the trail along tbe north shore of Lake Tcbesatta all day 
till we came to an Indian tishing station ; this lake is one to two and a half miles wide; 
altitude 2,800 feet .Here tbe trail ended, and our Ifechaco Indian turned back, first 
telling ns that it was but a little way to an Indian village, whence we could find a 
trail leading to the foot of Lake Francois. But we toiled hard, cutting our way 
through thick brush and fallen timber on the steep bill side, and it was not until 4 
p.m. we came to the Indian village on a spit of land shooting into the lake and nearly 
cutting it in two. We then started on tho trail, which, however, did not lead north- 
ward, nut followed tho margin of the lake on high blu& ; it was nearly dark when 
we reached the foot of the lake ; distance, 105 miles ; altitude of the lake by aneroid, 
2,800 feet. 

Sept. 25th. — The Indian fVom the last village offered to accompany ns one 
day's journey. Our course all day was nearly north-east, on a passable Indian trail ; 
the first part of the day through a hilly country covered with small timber. From one 
of those tills we got another hearing to Fanny's Mountain south 30° west, which wo 
were now leaving behind. We travelled by a chain of marsh meadows and ponds or 
beaver dams, passing several Indian campinggrounds^and had a good deal of bridging 
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and bruehing to get the animals aci-oseenft groirnd. Towards evening, we oroesed 
some heights of trap rock, fi-om which we had a view of Lake KtbluthBiy lying befonj 
UB, about 3 miles long and If milue across its widest part. We travelled on the north 
shore of this, and camped on a flat neai- the lower end of it ; distanf-e from Salmon 
Biver, 118 miles; estimated altitude of lake, 2,900 feet. 

Sept. 26fA.— From the course we had travelled the last three days I fhlt certain 
that we muBt bo AiUy aa far east as the foot of Lake Fran90is; so wo left the trail 
and made a desperate attempt to cnt our way direct north ; bat after two hours' 
labour we had not made half a. mile, and had to give it up and return to the trail, 
which was hard to find among piles of fallen timber and loose roek. We wei-e now 
crossing a range of bold granite hills, apparently a continnation of the same range 
we had wen on our right for more than a week past. About 3 p.m. we crossed the 
summit by a depression in the range ; estimated altitude, 3,600 feet above sea level, 
and had a very extended view over a rolling country to the soatheast, in which wo 
caught a glimpse of the Nechoco River and several lakes. Wending our way slowly 
down the north-eastern slope, over vei y rongh ground strewed with fallen timber, we 
reached a email lake, altitude 2,900 feet, near which we camped. 

Next day we started early, toiling slowly through a hilly and thickly 
timbered country. In two miles we pasMdasmall lake, out of which issued A 
stream flowing northward, which told us we were not f&v from Lake Francois or 
Lake Eraser; and shortly after, passing through a defile, we came to a mint on a 
hill-side, commanding a magnificent view to the north-west, overlooking the valley of 
Lake Frasor and the Stilacoh River, the head of the lake appearing six or seven miles 
iVom OS. From this I sent a messenger on to Fort Fraser for a canoe and crew to 
meet us at the bead of Lake Fraser, for which we now took a direct course, and in 
two miles we struck the telegraph trail, 135 miles from our starting point on tho 
Salmon Elver. Wo were glad to find oui-selves once more on a good trail, and started 
westward at a bi-isk trot, halting at each angle to take bearings. The animals 
regaled themselves on the rich pea vine on the roadside or grass in the open gladea. 
In three houi-s we reached the crossing of the Stilacoh River at the head of Lake 
Fraser, and camped by an Indian villnge. Altitude of lake by barometer, 2,225 feet. 

From observations made on this journey we glean the following : — 

That the central plateau at the eastern base of the Cascade Mountains from the 
Salmon River to Lake Francois is undulating; tho cresto of the hills or ranges 
between the streams rising to about 4,000 feet above sea level ; and that the streams 
from Ibe foot of the Cascade Mountains take a general course, varying fVom east to 
north-east, all converging on the^echaco River, which then cuts through a range of 
hills running generally paiallel to the Cascade chain. This range is very irregular 
and broken, but the line can be traced from the Doglip Hills, on the River Quesnelle, 
crossing the Fraser below the mouth of that river, thence on a generally north-west 
course, crossing the Blackwator below Lake Kluskus; thence to Lake Francois and 
np its south margin to the Cascade Mountains. The range forms a dam which checks 
the fill of the streams from tho Cascades, and they expand inio the numerous lakes 
we have passed over in onr journey. Tho timber throughout is spruce, black fir, and 
cedai-, generally small and of little value. There is only a little agricultural land in 
the bottom flats of the valleys, withgood grazing land — grass, vetches, and pea vine 
on the slopes fhcing the south. We saw no stratified rock except the shaly lime- 
stone on the margin of Lake Tetatchuck. 

Sept. 27(A.-—Mr. Hunter and myself started in the canoes up the River Stilacoh. 
Half a mile up from the telegraph line a stream 40 feet wide comes in from the north 
— this is the Mettacoh ; on the op|>osite side of the Sielacoh there is an Indian village. 
Above this, the Stilacoh is a rapid stream 60 or 100 feet wide, whero we found the 
Indians spearing salmon — 600 miles from the sen— but the fish were of a pink colour, 
and infenor in flavour to those nearer the coast. It took ua throe hours' hard pulling to 
make the three and a half miles to the falls, where we camped for the night. Next 
morning we mode a short portage with our baggage, and hauled the canoes up the rapid, 
on which there ia a perpendicular fall of four or five feet. We had rapids nearly all the 



Digitized byGoOgIC 



way to the foot of Lake Fran^oiB, seveD miles from tlio Telegraph trail. Altitude, 
2375 ft. We employed the rest of the day catebing fine apeGlned tront on the rapids, 
while the Indians trolled the lake for whitefiab. 

S^t. 30th, — Leaving i/Lr. Hunter to make a survey of Lake Fran<;ois, I went 
back and reached the TDdian village at noon. Onr coarse then lay down Lake 
Fraeer, of which I made a rough survOT iVom the canoe, landing at several points to 
^et belter beaiisge; we reach«l Fort Fraser before it was dnrk. Lake Fraser, near 
its tower end, is bounded by high hills of trap and bai<alt on each side, the slopes of 
which at some points come to the water's edge ; at others there are intervale of flat 
land beween the lake and the tills. The Hudson's Bay Company's Fort is at the 
south-east angle of the lake, and two miles from this, at the outlet of the lake, thero 
is an Indian village. 

Oct. \st. We started, and in a quarter of an boar were in the river Necbaco, not 
over a quarter of a mile from Lake Fi-aser. The Xechaco is here a deep and rapid 
stream 300 to 400 feet wide. In half an hour we came to bad rapids, where we had 
to make a short portage ; afler this wo went swiftly down the stream, passing over a 

freat many rapids, but none of them very dangerous. I took bearings, and estimated 
istancen by time. General course a little south of east. The valley is generally 
narrow, with high banks, sometimes of rock ; at intervaln it widens out a little and 
there are low flats between the river and the high banks. Next day, we were mostly 
in still water and the valley widened out more. At noon we reached the Stewart 
Lake trail where we found our two pack trains camped. 

Thero is not much to bo seen fi-om a canoe on a river with high banks, but so far 
as I observed, there was very little land fit for cultivation ; and certainly the banks of 
the river are not very favourable for a line of railway ; but they get lower near the 
Stewart's Lake trail, and there is a flat country extending away to the 80uth-ei.st. 
On our way down the river we saw numerous and large flocks of geese and ducks; 
thoy were, however, very wary and difficult to get near, 

Oct. 3rd. — Directing the packers to find their way down with the trains, by an 
Indian tiail to the mouth cf the Chilacoh Biver, I started down the Xechaco ; we 
were on still water and the valley soon opened oat from half a mile to a mile in 
breadth, with low flats through which the river meanders. As we noared the Stewart 
River, the valley again contracted and thero were high hills on each side of us; the 
rivor striking the base of these had caused heavy land slides where the material is 
clay or loam. In some places thero are rocky canyons. We camped at tho con- 
fluence of the Xechaco and Stewart Bivers. Those two rivers appeared to be of 
about equal volume. 

Oct. 4th. — We stai-ted down the Stewart Biver; the stream flowing slowly and 
varying from 250 to 1,000 feet in breadth. In about 10 or 12 miles we appeared to 
bo passing through a range of high hills ; the highest points estimated fully 1,000 
feet above the level of the river. The valley is here contraciod, and soon we entered 
a rocky canyon, through which the rapids were very Ptrong for a mile and a half, 
and the slopes of the hills very rough. At about 1 1 miles thero is a dangerous 
rapid, where we had to make a short portage. Fn)m this the rapids and swift cunvnt 
continue — with the exception of about three miles of comparatively still watei' — to 
the mouth of the Chilacoh Biver; near which are the worst rapids on the river, 
where a holt of basalt crosses it, and we had to make a portage of half a mile. The 
bottom flab of the valley is from half a mile to a mile wide, and varies from 20 to 50 
feet to above the level of the river; and is covered with small timber — spruce, scrub 
pine, and aspen. There are some low flats vory little above flood level. The Chila- 
coh, or Una River as it is popularly called, enters the Stewart River from the south 
about 20 miles above the confluence of the latter with the Fraser near Fort George. 
The banks of this portion of Stewart Biver are generally high, varying from 20 to 
80 feet to the bottom flat of the valley, the slopes ftom each side of which rise in a 
succession of benches 100 to 300 feet abovo the level of the rivor; and thero are some 
very lai'ge land slips where tho stieam strikes the foot of those benches, On the right 
there is a high range of hills stretching away to the south, parallel with the Fraser; 



Digitized byGoOgIC 



and on the north an elevated plain extends to the G-i8(»)me Portage, or divide between 
the Krasorand Parsnip Bivere; this is densely covered with timber. The River 
Stewart widens out at its confluence with the Fraser, and the channel is divided by 
several small islets so that we were not a little puzzled to know when we had ontei'ed 
the Fraser. Fort Gso^e is on the west bank of the Fraser, about a mile bolow the 
month of the Stewart Biver, on an extensive flat of apparently ^ood land. There is, 
as nsnal, an Indian vilhige near the fort. We arrived there on the 6th October. 

I had made an appointment four months before to meet the Divisions M and N 
thereabout the Ist of October, estimating that they would have finished their work on 
the Upper Fraser by that time. Division M arrived one day before me and N one 
day after me. I remained three days at Fort George, during which Igot Division 
K started on the survey from that point up the south bank of the Stewart Biver to 
the mouth of the Biver C'hilacoh ; and Division !N commenced to cat a trail across 
the high hills to the same point. 

I left Fort George on iho 8th of October, overtook and camped with Division N ; 
and next day we completed the trail and arrived at the mouth of the Chilacoh, whera 
we met the pack traiuci, which had just arrived from the Nechacoh. The same day I 
made a reconnoissance of the country lying in the angle between the fiivors Stewart 
and Kechaco, and next day I started Division N on the survey np the valley of the 
latter. 

October i2th. — I went on with my party and the supply train up the valley of 
the Chilacoh, cutting a trail and making a track surrey as we pi-oceedad. There is 
a great deal of scrnb fir and other larger timber in the valley, much of it burnt and 
fallow ; 80 it took us seven days to reach the bend, a few miles east of the f«lograph 
trail, where we lefl the valley, a distance of about 40 miles. Two miles beyond this 
we reached the camp of Division X, whore we also camped. 

The lower half of the Chilacoh Yalley is from a quarter to half a mile wide, 
on the bottom flat, which is a deep loam covered with groves of spruce, pine and 
aspen, with open glades of very rich grass, red top and blue joint over four feet high, 
with vetches and pea vine on the slopes of the hills having a southern aspect. The 
valley is bounded by high benches and a rolling plateau on the west, and on the 
east by the high range of hills lying between it and the Fi-aser. About 
twenty miles up, a range of hills 01*03303 the valley where the latter is contracted to 
a canyon for a quarter of a mile, but there will be no difiiculty in getting a line of 
railway through this. One of the highest hills in this i-ange is double headed and 
lies close to the valley. It is the same that we had seen trom the Telegraph lino 
two months befoi'e and served as a landmark. 

Above the canyon, the valley expands at places to fully two miles in braadth, 
and some wide lateral valleys come in from the north-west. The lower part of this, 
by the river, from a quai-tor to half a mile wide, is covered with long grass; then 
there is a step up from 50 to 100 feet, and the upper fiata to the slopes of the hounding 
hills, are covered with spruce, small pino:) and aspens. In some places the ground is 
swampy and would require draining tbr cultivation. The valley ranges from 2,000 
to 2,H00 feet above the level of the sea ; soil, a light loam, very deep and free from 
stones. The river is a sluggish stream, lOO feet wido, with deep water, mnddy 
bottom and few fords; it is as crooked as a cork-screw, meandering from side to Bide 
ofthevalley. Wc found some pieces of lignite on the banks that hnd been brought 
down hy the current, and there are probably beds of coal further up the valley. 

The weather up to this time (16th October) had been as mild and genial as 
the Indian summer in Ontario, but now the nights were getting cold, with white 
fWtsts in the mornings, indicating the speedy approach of winter. I, therefore, gavo 
instructions to the Division Engineers to close the season's operations on the 24lh 
October, and alter that to make all haste possible to reach the crossing of the Fraser 
atthemouthofQuesnelle by the end of the month — whence they would have a waggon 
road on which they conid purchase hay and grain if necessary for the animals — and 
BO on to winter quarters near Kamloops, 200 miles farther south. I went oa 
«head with my own and with the supply train, and we reached tl)e montli of 
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Qaeaaelle on the 23rdJof Octobei-. Here I found Division M encamped. They had 
completed the survey^upthe Stewart River Valley to the mouth of the Chilacoh, and 
come down the Fraser — bringing all thoir stores and luggage in the boats which they 
had constnicted at Tdte Jaune Cache, and used on tho ^aser River all the season. 

1 arranged that Mr. Jarvis, with a small party, should make a winter journey 
across tho Rocky Mountains, by the Smoky River Paaa, thence to Edmonton and 
Fort Garry; tho rest of the Uiviaion going by stage and steamboat to Victoria, 
where they ai-rived on the 31st of October. Divisions N and X travelled with their 

Ck-trains to Clinton, thence by stage to Yalo, where they met Division Y, which 
been suiTeying the lower caDyons of tho Fraser, and they all arrived together in 
Victoria on the 18th of November. 

I was detained on the mainland settling accounts, and by various business, and 
did not leave Kamloops till tho last of the pack trains had arrived, and tho horses and 
mules placed on their winter pastarage. 

I then went homewaids by the Nicola valley, in which I was overtaken by a 
heavy snow storm, on the 23rd November ; and on reaching Lytton, by the waggon 
road, on the evening of the 24th, I found the snow there over two feet deep. 
It took ne fire days to travel thence to Yale, a distance of 57 miicB, walking, sleigh- 
ing, canoeing, and on horseback, at different stages of the journey, the enow^ing, on 
tho average, fully throe feet deep, with heavy drifts at intervals. 

The deep road cuttings on the lower canyons of tho Frasor wore filled ap with 
snow, and together with the steep i-ocky ribs of tho mountains, wore covei-oa with 
glare ice, in which wo had to cut footsteps, and thus laboriously thread our way. A 
slip or a false step would have been certain destruction, insnring a headlong fall over 
the almost perpendicular cliffs into the boiling torrent beneath. 

I arrived at New Weatminetor on the lat of December, where I met Mr. Juhn 
Trutch, whose Division (V) completod the survey to tho head of Burrard Inlet on 
tho 2nd of December. Next day we all arrived at Victoria in company. 

Imlrumaital Surve}/ from Fort Hope to Burrard Inlet. 

This line was intended to be common to Routes Nos. 1 and 2, which diverge at 
Camloops, and re-join each other in the valley of tbe lower Fraaer at Fort Hope. 

But a careful examination of the right, or north bank of the Fraaer, showed that 
fi-om Tale downwtrds, to nearly forty milu:^ below Hope, the banks of the. river are 
very unfavourable for a line of i-ailway, and thei-e would be a very large quantity of 
rock excavation, some tunnelling and heavy bridging. 

Tho lino was, therefore, surveyed from Fort Hope down the left or south bank 
of the Fraser, 47 miles, where it crossed the River, near SL Mary's Mission ; it was 
then earned down tho north bank to Maple Ridge, 65th mile; thencoin almostadirect 
line to Port Moody, at the head of Burrard Inlet, crossing tho River Pitt at tho 70th 
mite, and i-eaching Port Moody at 75 miles fiom Hope, where the survey was stopped 
on account of the lateness of the season and bad weather. 

The left bank of tho Fraser at Fort Hope is about 130 feet above sea level, but 
the survey was commenced at a point on tho slope of the mountain 271 feet above 
the sea, so as to conform with the gradient of the line coming down the Coquihalla 
Valley. From this, the line is on broken and rocky side hills and gravel benches, 
with a falling gradient of 150 per hundred for a little over a mile to the valley of 
the Quickholum River, an impetuous mountain stream 150 foot wide, wiihafall of 25 
feet to the mile. 

Thence to the end of the fourth mile, tho line runs on a flat, but in tho nest three 
miles the river washos the foot of a precipitous mountain slope, along which the line 
runs over slides of loose rock and high, narrow benches, crossing the River Oquieahlus, 
100 feet wide, between tho sixth and seventh mile. On this section of seven miles 
the works would be for three miles heavy ; the balance being light or medium. 

The line then traverses a Hat six miles in length, crossing tho River Shalo, 100 
feet wide, noai- tho tcntli mile. Tho work on this section would be light. 
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From tho 13th to the 11th mile, the bank of the r 
line, and the rugged and broken tilopes of the Tenas mountain come down almost 
perpendicularly at the water's edge. The line had, therefore, to be carried through 
a pass at the back of the mountain, with gradients of 1 per 100, rising on one side 
and falling on the olhor. On this section, there would be very heavy rock cutting 
and a tunnel 900 feet long. 

From the 17th to tho 24th mile the line runs over uudalating ground, crossing 
at intervala the rocky spurs of tho mountain, and passing behind the Indian village 
ofCheam between the 22nd and 23r«i mile. The works on this length wonid be 
medium. 

From this to the river Sumas near the 39th mile, the line crosses a low flat, 
subject in part to overflow from the Fraser, It crosses tho Chiliwhack i-iver, 326 ifeet 
wide, near the 33rd mile, and between that and tho 36th mile it passes behind the 
Chiliwhack mountain, a detached mass of rock, one face of which is washed by the 
Fraser. The Biver Sumas is 300 feet wide. This section may be divided thus : — 
For 6 miles on which the line is above flood level the works will ne light ; on 5 miles 
where it is a little below flood level, they wilt be medium, and on tho balance, which 
ie snbiect to overflow three to ten feet, the works will be heavy. 

From the 39th mile the line surveyed runs for about two miles on a narrow strip 
of land between the base of the Sumas mountain and the river Fiiieer, on whichit is 
Dot practicable to construct a railway ; the tine would, therefore, have to be thrown 
farther into the slope of tho mountain, involving heavy rock cutting and a tunnel 
about 1000 feet in length, i-ip-rap and other protection works being required at 
several points. 

The next two miles is on a low flat subject to overflow two to six feet in depth; 
and intersected with several streams. At the 43rd mile the Fraser again strikes the 
fix>t of the mountain and the lino is on tho rocky slopes for a mile and a half, in 
which there would be very heavy rock excavations and a tunnel 1,S00 feet in length. 

The balance to the crossing of the Fraser, between the 47th and 48th mile, is on 
low ground subject to an overflow of one to three feet. 

The crossing is at a narrow part of the rivor Fraser where the banks are low ; 
the breadth of waterway is 1,400 feet, depth it high water 67 feet, bottom giavel and 
sand. To get proper curvature on the north side of the river 1,600 feet of bridging 
would pi-obably be required. 

From the cj-ossing of the Fraser, Uie line was carried for six miles on high 
benches, some distance from the river, to avoid the tow ground subject to overflow ; 
these benches are so broken with deep gulches that the works would be vety heavy, 
a line has therefore been projected, as shown on tho plan, following the low ground 
by the side of the Fraser to tne crossing of the river Stave, a distance of seven miles. 
This flat is subject to but a slight overfow, and rip-i-ap or other protection works 
would he required, but the works would not be heavy. 

The liver Stave is 900 feet wide, and its extreme depth, whoro the line crosses 
it, is 31 feet, with a hard Ixittom of clay and coarso gravel. It drains a large lake, 
some twelve miles distant, and does not flood heavily or bring down much drift- 
wood. 

Fi'om tho river Stave tho line follows the north bank of the Fraser very closely 
for eleven miles, in which the gradients are undulating ; on eight miles tho work 
would be light, and on two miles it would be medinm. 

The line leaves the Fraser at the 65tli mile, and in two miles reaches the Pitt 
meadows, which are about four to five miles wide and subject to an overflow of two 
to Ave feet in depth. They are intei-sected by a number of sloughs, and the River 
Fitt crosses near the 70th mile. This river, at the narrowest place where the line 
crosses it, is 1,240 feet wide; extreme depth, 60 feet; bottom, clay and sand. It drains 
a lar^e Inke of the same name and its current is two knots an hour. The rise of tbo 
tide IS five feet. 

From tho edge of the Pitt meadows, at the llat mile, tho ground continues low 
and wet for a mile and a half— covered with codai-, spruce, fii- and alder, and is crossed 
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by the River Coquillum, which ia here divided into eoven branches or sloughs ; theso 
coald probably bo all brought under one bridge. 

Tnenoe to the end of tbe survey, within a mile of Port Moody, the lino runs over 
a high gravet i-idge, and the work would be medium. 

So survey has been made on the shore of Burrard Inlet to English Bay, bat the 
work would probably be medium, and the total distance from Port Hope about 93 
miles. The works on this Division of the line will avei-age heavy, owing to 
the great quantity of bridging, together with the roek cuttings and tunnels. 
Trial Location Swvei/ from Yale 14 Mikt up the Valley of the Frater. 

The average fall of the rivor on these 14 miles is seven feet per mile ; but for the 
railway line, with curves of 5°, or 1,143 feet radius, gradients of I per 100, or 53 feet 
per mile, rising and falling alternately, had to be used for half the distance to keep 
the heavy rock excavations within practicable limits. 

From Yale the works for the first two miles would be extremely heavy, i-equir- 
ing two tunnels ; one, 3,860 teet, and the other, 800 feet long. for the next five 
miles the cuttings would not be so heavy, but they would be nearly all in i-ock. 

Fi-ora the seventh mile to the Alexandra Suspension Bridge, a distance of five 
miles, the mountain slopes recede a little, leaving gravel bencues between them and 
the river; on these there would not be much rock, bat i-ather heavy gravel cuttings. 
In this section the line crosses the Spuzzim River, which would require a bridge 
of three spans of 100 feet each. 

Prom the Suspension Bridge, the survey was continued two miles farther up on 
the right bank of the river, in wtiich distance the rock cutting would be heavy, and 
a tunnel 1,6?6 feet in length would be required. 

This survey embraces what is called the Little Canyon of the Fi-aser, and from 
it we have obtained quantities by which the approximate average coat per mile of the 
heaviest sections of the line may be aacertaiDed. 

Trial Location Survey of that part of Boute No. 4 from Lake Williams acrots the Mver 
Fraaer to the Chilcotin Plateau. 

This survey commences near the foot of Lake Williams, at a point on the lino 
surveyed in 1872 and immediately crosses the Jose River ; it then follows the 
benches on the south side of the same, instead of the bottom flat of the valley as the 
former line did. 

These benches are very irregular in height, and, at intervals, aiv) broken away 
altogether by heavy land slips, leaving loose clay and grave! slopes ; in some cases a 
portion of the bench is left standing with a perpendicular face. 

In order to get above these on to safe ground, we had to commence at once with 
a rising gradient of 60 feet per mile for three miles ; this gradient, however, can be 
reduced By bringing the line down the south side of Lake Williams, and commencing 
to rise further back. 

In the next thi-ee miles, there is a descent of 90 feet, with varying gradients, 
and the line crosses the point of a rocky spur in which there would bo some heavy 
cutting and possibly a short tunnel. 

The line then commences to tarn southward as itentui-s the valley of the Eraser, 
and it gradually approaches the river, which it reaches at the end of three miles, in 
which the descent is 290 feet. The works from Lake Williams to this point nine 
miles, would be rather heavy, and the steep gradient of the last three miles can only 
be reduced by increasing considerably the quantity of excavation. 

The line crosses the Frasor where it is 1,100 feet wide ijetwcen two rocky clifia 
rising to a height of 390 feet above the river; this would have to be bridged with one 
span. 

This enables us to avoid a great deal of heavy rock cutting and tunnelling on 
the west side of the Fraser, encounlered on the line of 1872, the tunnelling being 
reduced livm 3,500 to 800 foct iii length. ' 
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Tho line then bears in a southerly direction down the valley of the Fraser 
t\7elvo miles, but gradually leaving the river and rising on the slope of the valley 
with a gradient of 75 feet per mile, to tlie lateral vallev of Sheep croek, up whiob 
it turns westward, rising at the same rate for seven miles to the Chiliootin plateau, 
about 3,200 feet above sea level. 

On the first 13 miles {com the oi-ossiog of the Fraser the works would be heavy, 
chiefly rock cuttings, with 800 feet of tiinnelling aa above stated. On the rest of tba 
distance the works would be light. 

The survey was carried two miles beyond the last ^int, and can he oonnected 
with that of lS^2, by easy gradients and light works ; it shortens the Route No. i, 
six miles. 

Jte-survey of part of Soute No. 4 between Canim Lake and the Valley of the Cleanoater. 

This survey was commenced at the foot of Canim Lake, and continued on a high 
level, so as to get on the top of the bluff, near the foot of Lake Mahond and avoid 
the tunnelling, estimated one mile in length, on the line of 1872 ; but this led over 
BO many deep gulches on the monntain side that it had to be atHwdoned. It was, 
however, ascertained that a line could be had t\-om the plateau at the head of Lake 
Mahond with easy gradients and moderate work to the foot of the bluff near the lower 
end of the lake. 

A survey was accordingly made around the foot of the blnff, a mile and three 
quarters in length, and a few feet above the level of the lake; and, by using Id two 
places curves of 965 feet radius, it was found that the tunnelling can be reduced to 
four short lengths aggregating 2500 feet. 

The survey was then continued from the foot of the lake down the valley of its 
outlet to tlic junction of the latter with the Clearwater, 3J miles, by which it is shown 
that the heavy rock cuttings can be considerably reduced; tho tunnel, however, 1800 
feet in length, remains the same, but the deep ravine on the former line can be 
altogether avoided. 

Tho survey was not caiTied any fkrther, as enough was done to show that 
by careful location surveys, the very heavy works on this part of the line by the 
former survey can bo greatly reduced. 

Soute No. 6 TeUowhead pass to Bute Inlet. 

This line branches off from Route No. 1, on the southern slope of the valley of the 
Upper Fraser, 40 miles west of the summit of Tellowhead Pass, and continues in the 
valley of the Fraser, gradually descending tho slope till it reaches the bank of the 
river a little below Tete Jaune Cache. 

Thence, the valley takes a coui-se neai'ly north-west, in almost a straight line of 
140 miles to the Grand Rapids ; in which it varies in breadth from one to two 
or Uiree miles, and is densely covered with spruce, balsam, cottonwood and cedar of 
large size, l^e bottom of the valley is composed of an alluvial deposit of samt, 
gravel and silt, with blue clay in some places, through which the river has cat its 
way in an exceedingly tortuous line, striking tho foot of the slopes on either side 
alternately. 

The mountains on each side of the valley are very high, many of them capped 
with permanent snow ; but after passing the River Shusbwap, 83 miles from Tellow- 
beadposs, thoy decrease in height and recede further from the river. 

From the head of the (rrand Rapids, the line takes a general course nearly west, 
passing the north end of the Cariboo range of mountains, and in 60 miles it agwn 
strikes the Fraser River and crosses it near Fort George ; thus cutting off the great 
bend of the river and saving 40 to 60 miles in distance. 

From Fort George tho line follows up the right or south bank of tho Eiver 
Stewart 15^ miles to the mouth of tho River Chilacoh ; thence up the valley of the 
latter 40 miles to the bend of the valley, whence the lino continues in a SQUth- 
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westerly comtto 20 miles across the t«lc?raph trail to the Black Water V'ttlley ; which 
it followBDp IBmiloB to the mouth of the River Nazeo; thence up the valley of tha 
latter south- westward and acrosa the divide intotheChilicotin Valley, which it follows 
down 20 miles nearly south. It then leaves that valley, taking a south-west oonrae, 
by Puntzee Lake and the Chilancoh Valley, to the foot of Lake Tatla, 436 miles (W>m 
the Bummit of YcUowhead Pass. Here it joins Roule ^o. 4, and the rest of th« dis- 
UiQCe through the Homathco Pas<) to Bute Inlot is common to both routes. 

In descnhinjr the engineering charactor of this line, the mileage is commenced 
at the summit of the Yellowhend Pass, so that it embraces 40 miles of the Boate 
No. I, described in the Progress Report of 1874, which, this survey being only pre- 
liminary, it is not necessary to ivport on here, as itwill be referred to in a subsequent 
report when the surveys are uompleled. 

ii'rom the 40th to the 48th mile, the line runs on preoipitous rocky slopes with 
a falling gradient of 1 per 100 for 5| miles, and 1-50 per 100 for a mile and thi-oe 
quai'ter8,l)at these gradients could be much improved by commencing the descent of 
the valley fai-ther hack towards Moose Lake. The works, however, would still be 
heavy, as the cuttings, though of no groat depth, are mostly in rock ; but the length 
of tunnelling can be much reduced, if not avoided altogether. 

After this, the line fbllows genei-ally the sinuosities of the rivor a few feet above 
flood level of the river, which falls at the rate of three feet per mile to the Atnah or 
Shusbwap River, near the 83rd mile. On this section the works would be moderate, 
with the exception of two rocky spurs, requiring tunnels of 600 feet and 300 feet 
respectively. The principal bridging would be one span of 50 feet at 48J mile% one 
of 40 feet at K3 miles, and two spans of 100 feet, each croaaing the Shnshwap River. 

The last point is 2,295 feet above sea level, and the next section extends to 
Bapide Flat at 12fi miles, the line following the bank of the river as before. Bapide 
Plat is 2,113 feet above sea level; the fall of the river in a distance of 43 miles 
being 182 feet, or a little over four feet per mile. 

The earthworks on this section would be moderate, except on two clay slides, the 
united lengths of which are 1,300 feet, which would require some protection works 
at their foot. There are only two important streams to be bridged — Castle River, 
at the 86th mile, 100 feet wide, and at the 121st mile, a river 100 ^et wide. 

From Hapide Fiat, 126th mile to the junction of the surveys of Divisions 
M and N, at 158 miles, the fall of the river is 85 feet, or under three 
feet per mile by the line which cuts off some of the bonds. The gradients on this 
section are undulating ; the heaviest is one per 100, where the line leaves the bank 
of the river and rises to the higher benchesj to avoid land slides and consequent 
heavy works. 

The works on this section of 32 miles will be generally moderate, the heaviest 
bein^ a cutting thraogh gravel 1,100 feet long, and 35 to 40 feet deep, and 
crossing a gravel slide 300 feet long. The material from the first would 
be required for ballast, and the slope of the latter might be cut into, 
and the material used for the same purpose, or cast into the river. 
There is a clay slide, 900 feet long, with springs of water in it, which 
would require drainage and heavy protection works. One bridge of 50 feet span 
would be required over River No, 2. 

From 168 miles to the head of Grand Rapids, the valley is wide, and the flats 
adjoining the river are low, so that the line does not follow it so closely, but outa off 
many of the bends. The fall of the river in this distance, 27 miles, is 50 feet, or less 
than two feet per mile, and the gradients are easy, with the exception 
of one of 1'25 per 100 for a mile and a quarter, which, however, may be reduced. 
The earthworks on thi6sectionwould,gonerally, bo moderate, the bridging of one river 
120 feet wide, and two of 50 feet each. 

From the 180th to the 185th mile the valley narrows in towards the canyon at 
Grand Rapids, and there are no benches, the clay slopes, well wooded, coming to the 
water's eifee. On this portion the earthworks would be ratiier heavy. 

The River Fraser near the Grand Rapids, at the 1 86th mile, is 2,009 feet above 
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sea lovel, and near Tel« JauneCooho, 48th mile, it is 2,380 foet; so that \a thta 
diBtance of 137 milos by the Hue surveyed, the fall is 371 feet ; hut, hy the river, the 
distaace ie nearly 200 milea, so that the average M\ is under two feet per mile. la 
this distance there is one rapid about a mile long, in vhich the river flowB at the rate 
of abont six miles per hour, and a short riffle only visible at low wat«r. By a 
moderate ontlay the river couJd he mode navigable for steamers of lighVdranght the 
-whole of the distance from TSte Janne Cache. It is 200 to 300 feet wide near Tdte 
Jaane Cache, and increases from 500 to 700 feet before reaching Grand Bapids ; at 
high flood it overflows its banks in some places. 

At the head of Grand Bapids, ISOtb mile, the line leaves the Fraeer Valley and 
takes a general course nearly west, taming the north end of the Cariboo range of 
mountains ; it re-enters the Fraeer Yalley and crosses the river below its confluence 
with the Stewart, near Fort George, 245 miles from Yellowhead PasB. 

The height of the Fraser at the head of Grand Bapids is 2,009 feet above sea 
level, anil at Fort George it is 1,879 feet; but between tnese two points the undular 
(iouB of the land are considerable, as the valleys of Bear and Willow Bivers hare to 
be crossed, and the altitude of the highest divide, which is between Willow Biver and 
the Fraser, is 2,445 feet above eea level. 

The steepest gradients on this section are 1 per 100, rising and filing, making 
together tin aggregate length of about 19 miles. The longest of tbeee is abant eight 
miles. 

The excavations, for the greater part in clay and gravel, would be of no great 
depth, and may be classed as light and medium work. The rock cuttings, although 
not deep, are on a rough hillside, and should be classed as heavy works ; the following 
woald be about the proportions r Light works 16 miles, medium 24 miles, and heavy 
works 20 miles. 

The bridging would be ; Bear River 3 spans, via., two of 1 00 feet each 55 feet 
high, and one of 250 feet over a rocky gorge 170 ffel deep. Willow Biver, one span, 
of 100 feet ; Yul River one span of 40 feet. 

The next is the Stewart River section, commencing at the Fraser and following 
up the right orsoath bankof the River Stewart, on a series of benches 80 to 100 feet 
above the level of the river to the mouth of the Biver Chilacoh 15J miles. The 
Stewart falls in that distance 101 feet, or a little over six feet per mile, the height at 
the month of the Chilacoh being 1,980 feet above sea level. The formation level of 
the lino is 2,025 feet above sea level. There is only one gradient of 1 per 100 for 
three quarters of a mile ; the rest are veiy easy. 

The soil is gravel, sandy loam, and clay, covered with small blaok fir and groves 
of aspen, with a fhw t^lsam ti-ees. 

The heaviest work would be an embankment half a mite long and 15 to 25 foet 
high. Of the balance, 12 miles would be light work, 1}- miles heavystde bill cuttings, 
and 1} miles medinm. 

The Chilacoh section commences at the junction of the Stewart and Chilacoh 
Talleys, 260J miles ft-om Yellowhead Pass. 

The line follows up the latter valley 38 miles, in which the rise is 350 feet, and 
there is only one gradient of I per 100 for a mile and a half, in rising to the canyon 
between Ihe 230th and the 28lBtmile. The rest of the gradients are very easy. 

The earthworks throughout this section would be light — nearly all in alluvial 
deposits; but the river, 60 feet wide, meanders from aide tosideof the valley, causing 
heavy land slips where it strikes the slopes. To avoid these, it will have to be 
bridged several times, and atsome places diverted, so that the work may be classed 
30 miles medium, and 8 miles rather heavy. 

The point on the plateau where the line leaves the Chilacoh valley, at 298 miles, 
is 2,375 feet above sea level, and from thiN, over the divide and down to the bottom 
flat of the Blackwater the distance in 20 miles,on which the gi-adients are undulating, 
the highest being 40 feet per mile. Thelinecrosses the telegraph trail near the 310Ut 
mile from Yellowhead Pass, at an elevation of 2,660 feet above sea level. The 
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highost poiot oi the divide is 2,686 foot, at 313 miloa. On this Bection there would 
be throe miles of rather heavy earthwoika and the balance woald be mediuni. 

It is probable that by a deviation of the line further to the vest it could be 
shortened three oi- four miles wilhoatmateriallT increasing the gradients. 

The height of the last point, in the valley of the Blackwater, i^ 2,535 feet above 
sea level, th^co the line follows up that valley to the mouth of the Nazco Biver, 
near the 332nd mile, which is 2,755 above eea level, thus rising 220 feet in the 11 miles, 
with variable but easy gradients. 

Of this length ^ miles woald be in rock catting, and consequently the work 
would be heavy; on the balance of the distance, the work would be medium; the 
bridging of the Blackwater would be about 100 feet in length. 

From this, the survey was carried up thcBlackwater valley 70 miles, the general 
course being a little to the south of west ; thence it made a sharp angle to a south- 
easterly course across a high divide to the Cluacoh Valley. 

But it is proposed to carry the line up the Xazcoh Valley so a.<t to cut off this 
angle, by which a great saving in distance will be effected. This is now ascertained 
to be practicable, me summit of the divide being 3,700 feet above sea level and the 
ground favonrable. 

This would i-ejoin the line surveyed about 402 miles from Yetlowhead Pass, at a 
point a little to the norlh-oast of Chisicut Jjake, in the Chilicotin Valley, 3,422 foet 
above sea level. 

The character of the works in this section can only bo ascertained by an instru- 
mental survey. 

The line then descends the Chilicotin Valley with easy gradiente, crossing the 
river between the 40tith and 407th mile, at an elevation of 3,300 feet above sea 
level. At the 409th mile it begins to ascend the western slope of the valley 
obliquely, reaching the summit of the divide between it and Pnntzee Lake, near the 
^15tn mile, 3428 feet above sea level. The highest gi-adient is about 32 feet per 
mile, and on the whole of the section fi-om the 402nd to 415th mile, the works woald 
be medium. The bridging of the Chilicotin River would bo 100 feet clear water way. 

From the summit of the divide, the line descends with a gradient of 1 per 100 
for three and a half miles, and 0-7Q per 100 for the reetof the distance to the margin of 
Punlzee lake, on its north side, at 421 miles, which point is 3,190 feet above sea 
level. In the whole of this six miles the cuttings and embankments would be rather 
heavy; a portion being in rock and the rest in gravel. 

From this the line follows round the north side of Puntzee Lake to its west end ; 
thence across the low divide to the Chilancoh Valley, where it joins the survey of 
Boate No. 4 at 439J miles by that survey, and 431J miles by the pi-esent survey from 
Telle whead Pass, 

In this last section, the gradients are undulating, the hi^est being 1 per 100 for 
nearly two miles in crossing the divide between Puntzee Lake and the Chilancoh 
Valley. The works on this section would be medium ; the bridging of the Chilancoh 
60 feet in length. 

The rest of the line down to the head of Bute Inlet is described in my Progress 
Report, 1874. 

The line shown on the Diagram as Route No. 8 branches out of the lastat a point 
in the Blackwater Valley, and takes a course nearly due west to the valley of the 
Eamsquot or Salmon River, and follows the same to ite outlet on the south side of the 
Dean Channel. This has been partly examined and pi-omises favourable gradients; 
and though there would bo some very heavy work in the heart of the Cascade Moun- 
tains, I think the line merits consideration, and may be well worth the cost of an 
instrumental survey. 

Abstract cf work done m 1874. 

The information gained from the surveys ani explorations of this kst season 
completes oargeneral knowledge of the country from the ^-iierican boqndar^ lino 
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or 4dth d^ree of Doi'tb latitude to a parallel between the 56th and 57th d^reea, and 
from the Pacific coast to the plaina east of the Bocky Uountains. 

We have crossed the Cascade chain of moantains by nine different lioes ; of throe 
of those we have made complete instnimeDtal surveys — one we have partly enrveyed, 
and of the others we have made track surveys with compass and barometer. 

We have made two inati-umental snivoys through the Booky Mountains ; one of 
them, by the Yellow Head Pass, has been carried eastward to a point within 130 
miiOB ot'Edmonton, on the river Saskatchewan. Tho Peace Rivet- Pass has been 
examined, and a pai-ty left Fort George about the beginning of the present year to 
explore the Smoky Bivor Pass, (the next north of the Yotlow Head). They may be 
expected in Winnipeg some time in May next. 

We have ascertained that tho centml plateau has a general uniformity of altitade, 
fVom the 49th parallel to the &4th parallo! of north latitudo, vai-yini; m>m 3,500 to 
4,000 foot, but traversed by irregular ranges of hills rising up to 1,000 feet higher. 
South-east of tho Fraser the rivers and lakes arc sunk deep into the plateaux and tho 
elopes of the valleys and hills are generally steep i-ocky escarpments. North-west of 
tho Fraser all tho river and lake beds are more than 2,000 feet abovo sea level — 
except for a short distance up from their confluence with the Fraser. There is 
generally more breadth of bottom flat in the valleys, and their slopes are not so 
steepaud broken, so that there is little difficulty in finding a favourable line for tho 
railway through any of them. Even the intoiTening hilld and plateaux, though rising 
often a thousand feet above the level of the valley, ai-e tolerably uniform, and rock 
seldom appears on their snrface, except when near the Cascade Uount^ns, or when 
Ci-OBsing a range of more than average height. 

We have also traced the course of the watershed or divide between tho streams 
falling eastward into tho Pi-oser and westward into the tide walei's of the Pacific, or 
southward into the lower Praser between Hope and New Westminster. Thiu divide, 
commencing at Yale, nearly north-west on one of the superior ranges of the Cascade, 
chain extending to the head of Tatla Lake, near the 52nd parallel of latitude, and iibont 
124° 45' of west longitude. This is at tho head of the Somathco Pass, and the 
height is 3,117 feet above sea level. From this point, It runs nearly due north to the 
53ra parallel of latitude; crossing the heads of the Bella Coola and Kamsquot or 
Salmon river to apoint between tho north branch of the latter and the bead of the 
Blackwater valley, 3,720 feet above sea level. 

From the last point, the divide turns nearly at right angles, and runs aci'oss thi'oe 
degrees of longitude, regaining the crost of the Cascade Mountains about 127}° westj 
thence it follows the crest of the mountains noarly duo north to a point boyond the 
head of Litke Francois, which lies on tho 54th parullol of latitude. In thl^ last course 
there are two depressions or passes ; one noarly opposite tho head of Gardner Inlet being 
3,050 foot above sea level j the other is farther north, at the head of tho river Kemano, 
altitude 4,100 foot above sea level. 

These ai-o the only passos between the Salmon and the Skeena rivers, and their 
summits are so near the tide waters of tho Pacific that the descent to tho same is 
very steep, and the mountains from tho coast look like an almost perpendicular wall 
of rock. 

Eitheref Ihese two passes may bo reached from Fort George — on tho Bivor 
Fraser — by tho Stewart and Nochaco rivers and Lake Francois; but the valleys of 
those rivers and the shore lines of the lakos are so tortuous that the distance to tho 
Pacific coast would not bo leas than by tho lino surveyed to Bute Inlet, and tho 
works in constructing a railway would probably be heavier. 

The Yellow Head Pass is the beat for the railway that has yet boon found 
through the Bocky Mountains, but all attempts to find a favourable line between this 
and any pass west of the Biver Fraser baa not, until this last season, been very 
satisfactory. It was therefore determined to try a line fi-om TSte Jaune Cache down 
tho valley of tho Fraser to the Grand Bapids ; thence westward across tho north end 
of the Cariboo rftngo,cro36tng the Fraser above Fort Gooi^e; thence by a scries of 



Digitized byGoOgIC 



Tsllejm across the central plateaa to the Homathco Faas, aDd through the same to 
Bute Inlet. This ie Boute No. 6. 

This survey has been snccesefbl. A very favoarablo line has been found, 34 
mileu shorter than estiniat«d laet year ; bo that the route to Bnt« Inlet will now boar 
fhvourahlo comparison with the more southern i-outes terminating at Burrard Inlot. 
The lino branching out of this and running nearly due west to the valley of the 
JS^msquot or Salmon river, thence down the same to n point on the east »ide of the 
Dean Channel, promises gradients through the Cascade Mountains so favourable that 
it may be considered worth the cost of an instrumental survey, 

Yonrs, &o., 

Sandford Flbuino, Esq. MAfiCUS SMITH. 

Engineer in Chief. 

Canadian Pacific Bailway, 
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APPENDIX G. 



Bellabella, !Nokth-We8t Coast, British Columbia, 

November the 15th, 1874. 

Sib, — Having in view the verbal inatnietions of Mr. Fleming, and the written 
suggestions made by yourself, while on boai-d the " Ottor," during hor voyage up the 
Gardner Channel, I left that veaaol jit 4 a,m. on the morning of the 8th Jane last, to 
join the sloop Triumph, then lying at anchor in the Bay of Kemano. Tiie Indians 
to whom I had previously spoken, and who promised to join me at thiH place, did not 
make their appearance until the 10th, and I was only enabled to begin the explora- 
tion of Manaou'e route on the 11th. 

My party consisted of two white men —engaged in Victoria — and four Indians 
fh)m the Kitlopo village. We proceeded up the Kemano River, a distance of ten 
miles, by canoe, having to contond against a very swift current in which the poles 
had to be used from the outBet. The valley of the Kemano is from half, to three 
quarters of a mile wide, and is walled in on either hand by huge and pi'ecipltous 
masses of gneiss and granite. The river ilows through a low and uniform Irattom 
composed of sand and boulders, covered by a thin stratum of vegetable mould 
which supports a growth of spruce, balsam, poplar and cedars. The stream is split 
up into many channels, immense piles of drift wood obstructing the navigation, and 
bearing witness to periodical fresneta of great volume. Immediately above the con- 
fluence of the Ponteuchltenay, a stream flowing into the Kemano from the north- 
east, and up which my route lay, we landed the canoe, packed our provisions, and 
proceeded on. Hitherto, the rise had been but trifling — 190 feet in ten miles — but, on 
commencing the ascent of the Pen touch Iten ay a mere mountain torrent, the 
ground rose so abruptly that I quickly became convinced of the impracticability ol 
the route. I, however, determined to proceed as far as the watershed, so as to obtain 
an idea of the elevation of the plateau in rear of the ran^e. Manson's oldtmil being 
bat seldom visible, the ascent sharp, and numerous obstacles obstructing our way, 
we advanced slowly. Tbi-oe miles above the canoe encampment, we came to a heavy 
snow-slide originating from the heights on our left. This avalanche had cleared a 
passage through heavy green timber, snapping stout spruce trees olT, short, close to 
the ground, and now, not only filled the boa of the stream, but had actually reached 
a considerable way up the opposite side of the imvino. As we advanced, similar 
avalanches were passed, and wherever they had taken place, fragments of i-ock and 
debris of timber strewed the ground in the vicinity. Besides these very serious 
obslucles, slips of the rocky masses above appeared to be of frequent occurronce, 
large quantity of rocky fragments lining the river, and greatly hindering our progress. 
Prom these causes it was quite evident that, nt certain periods, the passage of this 
ravine must be attended with considerable danger. Towards the head of the ravino, 
glacicre began to appear. Eleven miles above the canoe camp, the ground rose very 
abruptly indeed, and throe miles further on, the Summit Lake, situated at an eleva- 
tion of 3,769 feet above the sea level, was reached. It will be thus seen thatj in a 
distance of 14 miles, wc had ascended 3580 feet, an extremely steep rise, and quite 
unavoidable. The Pontouchltonay is fed principally by the Summit Lako, 
immediately below which, the ravine closes entirely, in the form of a semicircle. 
Upon reaching the summit Lake, an irregular sheet of water covering an area of 
throe quarters of a square mile, we found it yet icebound, but dangerous. We were 
in consequence obliged to scale the high mountains on the east side, and, after a 
1 



Digitized byGoOgIC 



11 . _ . - 

difficult and hnzaiiJous ■walk over huge snow banks, covering at intervals, ravinos of 
ti'oachoi'ous depth, wfacro a slip would have ondangorod both life and limb, we fin all j 
descended to and reached tho Summit— 4,114 feet nbovo sea — and situated one 

Suai-tcr mile oaat of tho lake. Hero snow covered the ground to a great depth. 
'i-otn this point wo behold a scene of sui-passing grandeur. Southward, a perfect 
sea of glaciere obstructed tho horizon, while to tho oast, a precipitous descent led to a 
deep valley 1,200 or 1,300 feet beneath. Bald, rugged mountains terminating in 
peaks elevated 3,000 to 4,000 feet above the eye, toworod above huge glittering 
masses of ice held in their vast chasms. A terrible silence, broken only now and 
again by the dreadful crash of some falling avalanche, i-eignod over this scono of 
desolation. 

In a distauco of two and n half miles from the snmmit, wo raaehcd tho " First 
Lake" of Manson's report, situated betwixt two of tho spurs of tho range in tho 
valley above mentioned, and at an elevation of 2,8(J3 feet above eoa level. Into it ■ 
flows a large, g)aeier-fcd sti'cam from the south, tho lake watora di-aining towards 
tho north-east, and probably joining (bo Nechaco. 

From this point I determined to reti-aco my steps, as tho nature of the gi-ound 
gone over appeared to render a joni-noy to Luc dos Jran^oi*", by this route, useless. 
Itoturning, 1 had an oscollent bii-d's-eyo view of tho narrow ravine of tho "Pen- 
teuchltonay," from a point slightly south-wcstof the Summit Lake, and was also able 
to di'itinguish the sloop at anchor in Komano Bay, bearing south 29° degrees west 
magnetic, and distant about twenty-four miles. I rocurnod to tho sloop on the I7tb 
June, having boon absent nearly seven ilaya. 

The Bay of Komano is situated on the north side of tho Gai-dncr Inlet, about 
sixteen miles from the KiLlopo Bivor, and in latitude 53° 31' 30" nearly. It is about 
onti mile deep and ihrce- quarters wide. Adjoining there is very little available land. 
It having boon understood in tho coui-se of our conversation on board tho " Otter " 
that tho examination of the Kitlope river might be deferred until the close of the 
season, I now expressed adesii-e to Mr. Richardson of tho Geological Sui-voy that wo 
should, at once, proceed to the Kitimat, that gentleman having by this time, completed 
his researches in this locality. We accordingly weighed anchor on the evening of the 
19tb for the head of tho Douglas channel. Clio Bay was reached on the morning of 
the 3l8t, calms and baffling winds prevented our reaching the lower village betbro 
the afternoon of the 2ind, and it was not until the morning of the 2Tth June, that I 
was enabled to start inland. Before going further, it is neceasaiy to briefly deMcribo 
the head of this Inlet. Kitimat Inlet, a continuation of Douglas channel, terminates 
in about latitude 54° 0' 0", and hero, a largo stream of the same name, entera it. 
South of this river's embouchure tho estuarj' is several miles wide, with bold rocky 
shores, and is very much exposed to southerly winds. North oast from the river 
mouth there is a pretty large bay blocked up at the entrance by a vast accumulation 
of silt derived from the river, butthrough which, and closely hugging tho oaat sboro, 
a narrow and shallow channel aifords an entrance for small craft, In the immediate 
neighbourhood the gi-ound is low, es|iecially on the north side, where the wide, level 
valley of the river begins. This valley is about four miles wide, and extends for a 
very long distance northward. Fi-om an clovaled position I had a very fine view of 
it, and I am tolerably certain that easy ground iuicrvencs between tho head of this 
Inlet and the Skeena river. I may remark that, in no other locality, during tho 
season's operations, did i see such an extent of level land. 

Having, after much delay, engaged Indians, I put up provisions for 
sixteen days, and started in search of a pass to tho eastern plateau. 
I must remark that not a scrap of information could I obtain from tho 
Indians, who made the most contradictory statements regarding Tontes, and 
at the very outset, led me entirely astray, porr<uading nio to take tho right hand branch 
of the river. Up this stream we poled, and at a distance of olisven miles from tide 
water wei-e obliged to abandon the canoes, tho river being no longer navigablo. I 
need not enter into adetailedaccountof this journey, the section shewing the impossi- 
ble nature of the valley, which soon became a mere ravine terminating in the nsual 
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Bemi-circalai- form, and leading only to tho nucloas of the rango. From tho source 
of this stream I, however, discorered indications to tho north-west, of a route tliroagli 
the appareatly impensti-able maze of mountains, and hastily returned to tide watoi- 
for the purpose of fitting out afresh for an exploratory journey up tho main Kitimat. 

From the 6th July — the date of my return — until tho 17th, it rainod bo persis- 
tently that it was out of the question to attempt the ai^cent of the Bivei' Kitimat, now 
so much swollen by the heavy rains that itfl navigation had bocomo hazardous. On the 
morning of the 17th we set out again, poling the canoes against a stiff current, and 
reached the fork of the Lachaques, six miles from the sea, in three hourp. Id 
this lower portion of the stream the channel had undergone some change in its 
appearance siiico onr last journey, the late freshet having swept away sundrydritt 
piles, now oneshcing deposited in other places; the water had, however, fallen very 
rapidly, so that we made fair progre». 

Following the main stream for twenty-two miles northward, through a wide and 
nniform valley, in which, during this distance, the avei'ago grade of the river was 
nearly 15 feet per mile, we took a sudden bend to tho right, the stream now flowing 
through an opening in the hills forming tho eastern boundary of tho main valley. 
For a mile or more this lateral valley was narrow, but practicable; it then widened 
for a short distance, and again became contractod, until, when J2 miles from tho 
" Bend." it widened to the extent of a mile, and so continued to the head of naviga- 
tion, forty-one miles from tide water, where tho elevation of the river bed is nine 
hundred foot above tho sea, and whence, to the twenty-third mile, the average inclina- 
tion is thirty feet per mile. At this point, a ridge or saddle Ktrotches right across tho 
valley, and through it the north, and two other forks, cut their way in rocky canyons. 
Below this, the level portion of the valley is nowhere much elevated above the river 
bwl, the banks being generally from six to ten feet high, and of a sandy, gravelly 
nature, tho ciunterpartof the Komano. 

At the lowor end of the canyon of the north fork, wo hauled up the canoes and 
camped for three days, during which the rain poured in torrents, rendoi'ing it 
impossible to move. After almost fruitless endeavours to discover the general 
topography of this unknown region, we struck over tho ridge, following the north 
fork, which, above, tloweJ thi'oagh a steep and narrow ravine encompaesod by 
mountains of g reat altitude, and alone gave hopes of leading to a pass through tho 
Cascades, the other branches having already been recognized as those I had seen 
and traced to their sources in gincici-s, from a high mountain near the source of the 
Lachaques. For ten or eleven miles more wo followed this stream to its source in 
a glacier, 3,000 feet above sea level. At this point, abrupt mountains walled in the 
head of tho ravine, while, beyond, tothe eastwai-d, still higher masses barred tho 
way. From tho forty-fir^t to the forty-eighth mile, the mountain slopes (i;o very 
procipitoiii and subject to rock slides. From tho forty-eighth to the fifl^jLh mile 
ihe ravine bendssharnly to the north, becoming still more contracted, and rising in 
that distance about eleven hundred feet. Two miles higher up is the glacier source 
already mentioned, surrounded by mountains elevated 2,000 feet and upwards, 
above it. How far those mountains extend to the east, I do not know, the tog and 
rain which prevailed proventing a view in that or any other direction. 

A profile of ibis journey is herewith furnished. No photographs were taken, 
the never-ceasing rain rendering it imiMwsible to use tho photographic plates. This 
is to be regretted, as a view of the terrific scenery near tho source of the North 
Fork would have bettor described that i-ogion than it is possible for me to do here. 
I may mention that to obtain this view no efforts were left untried, the camera 
having been taken up to an elevation of moro than 5,000 feet for that purpose, bnt a 
blinding storm of hail put an effectual stop to any attempt in that direction. From 
the same causes, obaervatious from the latitude had to be abandoned, and ^er 
waiting as long as possible for an improvement in the weather, I returned to tide- 
water, rejoining tho sloop on the 30th July. 

Iinmediatmy, or not very far east of the Glacier Source of the north fork of 
the Biver Kitimat, the Indians tell me that, when bunting sheep od the monntaiDB, 
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somo of them had seen a rapid little stream flowing north-westward towards the 
Bivor. Skeena ******* 

On the 3lHt July, we took onr final departure fi-om the " Kitimat," anchoring 
ibr the night at the lower village. Ttio next morning, at 3 a.m., we weighed for 
Bellabolla, where, owing to the calms and advorse winds, we did not arrive until the 
evening of the 8th August. 

Hr, Richardson, of the G-eological Survey, being now desirous of roturning 
to Victoria, it was arranged that ho should take passage by the " Otter," and that 
I should proceed with tno sloop to the head of Duan Ohannal. Accordingly, I left 
Bellabella on the 12th, reaching the " Tsatsquot " Biver (at the bead of the channel) 
only on the 19th, being delayed by calms and baffling winds. At this place I at onco 
engaged Indians, and leaving the sloop in charge of Captain I>auglas and James 
Andei-son — the latter being instructed to keep an hourly meteorological record, with 
the special object of noting atmospheric fluctuations at sea level, with which to 
compare my own barometric observations inland — I left for the exploration of the 
Tciatsquot River and Yalley on the 20th August. 

By repeated observations of the sun'M meridian altitude, the mouth of the 
Rivor Tsat^aot, at the head of Do&n Uhannal, has been found to be in north 
latitude 62° 52' 30" nearly; a i-osult corresponding very closely with Vancouver's. 
The valley of the river, a huge trough, of which ihe bottom is covered by a vast 
deposit of sand and bouldeiv derived from the monntaina, and which has unmistak- 
ably been tilled at some remote period by a vast glacier, is barely one mile wide st 
ita lower end. 

Mountains of granite and stratified rock, 5,000 feet and upwards in height, 
perpetually snow-clad, and holding in their elevated i-avines and clefts glaciers of 
vaned size, encompass it. Upon the lowei" stratum of sand and gravel, a thin layer 
of vegetable mould supports a growth of spruce, cedar and other woods, which, in the 
vicinity of the stream, are in great quantity, periodically nndermined, and washed 
down by the fierce spring and autumn fr&thets. 

The river is divided into many channels. Bars of gravel intoi'cept the drift wood, 
and great piley of the latter ai-e often accumulated. A groat part oi^the level portion 
of this valley is subject to flood, and it is generally only in close proximity to the 
mountain slope that immunity from this drawback can be obtained. For about 
fifteen miles we polod up this stream, generally northward, reaching the "Bend" 
in a little less than one day and a half. At this point the valley turns sharply to 
the norih-wost, ami becomes voi-y much wider. At the "Bend" the elevation of the 
river bed is 525 feet above sea, and the gra lo thouco to tidewater nearly 34 feet per 
mile. For the purpose of ascending this dangerous river, shovel-nosed canoes are 
employed, and great skill is necessary to surmount the numerous and dangerous rapids. 
By rough measurement thodischarge per second at this "Bend," during a rather high 
stage of water, was calculated to be about 5,600 cubic feet; but in extraordinary 
freshets nearly double that quantity must bo discharged. 

At a distance of about twentj'-four miles from the sea (where the river bed 
is 742 foot above that datum) wo wore obliged to abandon the use of the canoes and 
to proceed on foot. From the " Bend " up to this point the river is less rapid, and 
the valley probably two miles wide in places. About one mile below the head of 
navigation wo passed the middle branch, tliot on which we were being the north 
fork, to the source of which we were now to proceed. From the canoe encamp- 
ment a walk of two miles brought us to where the north fork issues from its 
deep and i-ocky canyon into the main valley, of which the elevation is here 978 feet 
above sea. The Indian trail now left the low ground, winding up a steep ascent, 
and after a sharp climb we reached an elevation of 3,000 feet above sea, being now 
on the northern heights above the main vailey. Our way was to the northeast and 
north, tho north fork being on our left hut completely hidden from view in its deep 
canyon. For several miies we kept on, finally reaching the bed of tho north fork, 
at a point where its elevation above the sea is 2,9S0 foot. Half a mile farther tho 
summit was reached — 3,000 foot above tho sea. A little further on we arrived at tho 
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Snmmit Lake — 3, 000 feet above the Boa — whence the watera flow eastward into Lake 
of the Miste, sitaated aboat half a inilo more to the north, and eUvated 2,990 feet 
above the eealevel. 

At this Lako we found three wiotched cottonwood CBDoe», and embnrking therein 
wo pi-ocoedod to the- lower end, where we camped itpon the portago between 
Lake of the Mists, and Lake Talchelkin. Bad weather now net in, and dnring 
thirty-Bix hours it was imposeiblo to raovo out of camp. An examination of the 
vicinity was afterwards mode, eucdi-y views wore taken, and wo retraced onr t^tepfl on 
the 27th Angust. 

I now give the following notea in reforenco to Lake Talchelkin, Lake of 
the MistA and the north fork of the Tuit^quot, which, with the section, map and 
photographs, will describe all that in necessary regarding this route : — 

The lower ond of Lake of the Mists ir* situated in about latitude 53* 17' 30," 
tlio result of a meridian altitude of the sun on the 26th, This lake lies North 20 ° 
yf., and South 20° R., between very high tiap and granitic raonn tains. It is about one and 
a half mile long, and three qunrtci-s wide, and ovidontiy of very great depth on the 
west side. At the north, or lower end, its surpluswaters flow into " Loke Talchelkin " 
by two outlets. The distance between the lakes is one quarter mile, the dividing 
ridge hoing low and rocky. The difference in level is US feet, Talchelkin being ' 
2,S02 foot above the sea, and the lower. From a point on the mountain slope south- 
west of the portage, between the two lakes, I pliotogmphed all that was vUinlo of the 
Lake Talchelkin. The view includes Iho country 15 to 20 miles distant, lying 
north and east of the lako. Beyond this distant land, which is low and undulating, 
although monotains are visiblo in the blue distance, the Indians say that the country 
is quite eaay in the direction of Fi-aser River. About seven railea from the 
portage Lake Talchelkin turns to the east and south for a long distance, and 
would appear to closely hug theprocipitous mountains lying in thatdirection. A few 
miles north of Talchelkin, and soparatod from it by a north-eastern offslioot of the 
Cascades, liee a very large lake, named by the inland Indians, " Nateltiohen,"' 
Beyond the central point in the photographs this »pur or offshoot breaks away, and n 
low narrow strip of land, over wnich the Indians carry their canoes in one trip, is all 
that separates those two largo lakes. 

Lake Nateltichon lies generally about east and west; it, like "Talchelkin," is 
fkirly out of the " Cascades, " and drains to the north-east. 

The north fork of the Tsatsquot derives its waters from an immense glacier 
situated immediately west of the " Summit Lake, " and is separated from the latter 
by a wooded ridge. For three or four miles this stream flows due south, then south- 
west, finally emerging from its deep ravine into the main valley at a j»int eight or 
nino miles distant Irom the Summit Lake, and 2,072 feet below the summit level. 
From the 32f milo on the pi-ofilo, downwaixls, the descent of the north fork 
through a deep and rugged canj-on is very abrupt and impracticable for railway 
construction * + ***!):* 

I returned to tido-wateron the Slst August, and prepared for another journey 
np the middle fork of the Tsalsquot, notwithstanding tho asseverations of tho 
Indians, who pnitostod I should find nothing thei-c. I was about to start upon tho 4th 
September, when heavy rains sot in, lawting without intermission until the 8th, and 
on the '.Hh I again a«condod tho Tsatsquot. Wo now took tho middle fork, which 
we found navigable as far as the confluence of a tribuLiry fi'om the south-weat. Here 
wo cached the cnnoes and moved north-woatwai-d. We at length reached a low 
watershed in the valley (1,200 feet elevation), and crossed tho middle fo:k which 
now came from tho mountains on our right, and a short distance fiiLthor, reachod a 
lake three mites long, and wnlled in on either hand by high, wooded, bluff mountains. 

" Beaver Lake," (the namo I have givon to this shoot of water) lies in tho same 
direction as the Tsatequot valley, in which it may be said to be, although its waters 
flow into tho north-west branch of tho Kivcr Kitlope, and in a direction opposite 
to that of the middle fork of Tsatsquot. Tho elevation of this lake is about 1,100 feet 
above sea level, it^ lower end is in latitude &3° 14' 45", and at this point, a rapid 
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mountain torrent fi-om the northward, enters it. This ati-eam, the north-east fork of 
the Kitlope, has its soai-ce in a glacier distant about sovon' miles from the lake. A 
milo or so east of this glacier source, I discovered a pass through the comparatively 
low mountains forming the roarmost longitadinal mass of the Cascade range. This 
pa^s presents direct communication between the upper part of the ravine of the north- 
ea-«t fork of the Kiclojie, and a beautiAil sheet of water situated on the eastern 
plateau amidst the outlying spurs of the mountains, and to which 1 have given the 
name, "Lake Tochquonyala." ThiH lake is sitnated at an elevation of 2,920 feot 
above sea level, iti^ upper end is in latitude 53° 20' 13" nearly, and it discharges into 
Lake Natellic-hen, to which I have already referred, and of which the elevation very 
pi-obably approximates to that of Lake Talchelkin, 2,802 teet. 

Having camped on the loft bank of the north-east fork of the Kitlope, at an eleva- 
tion of 2,900 feet above the sea, I ascended the mountain on the west side of the pass, 
and from an elevation of 5,000 feet above sea, I obtained a view of the grandest and 
most varied kind it had yet been my fortune to witness. In a direction east by south, 
the ton milo3 ofintervening space between my present position and the old camp at 
Lake Talchclkiti (which was not visible), was luled by a perfect sea of conical peaks 
and rugged moutains, all snow-capped, and abounding in glneiers. Hero and there in the 
hcathor-covered hollows, a tiny lakelot glistened and refic( ted the hngo shadows of 
t!ie frozen peaks above. Turning to the south-west, a largo flat glacier, of probably 
half square mile ai'oa, and two hundred feet in depth, lay a little way beneath me, 
discharging from its lower end the flirty waters of the noith east tbrk, which could 
be traced like a silver thread, as they rushed down the steep ravine to Beaver Lake. 
But in the direction of the north-oaet, the scenery was of a quite different description. 
A country, slill in the immediate vicinity, raugh and broker), but a littlo way off*, low, 
undulating, and even hilly, stretched until lost to view in the ha^ distance, the 
dark forest which covered it, relieved by the bright waters of "Naleitichen." on 
which a solitary wooded JHlund cast its shadow. In closer proximity. Lake Toch- 
quonyala lay at my feet, calm and unniffled, the shadows of the eastern liills brightly 
reflected upon its deep waters. By singular good luck, I was enabled to photograph 
this remarliable scene, and returned to cimp, after having taken all the necessary 
bearings. 

We now experienced the want of canoos,'with which, io a few hours I could have 
satisfied myself as to the nature of the south shore of Lake Nateltichen. which was 
entirely hidden by the mountains at the lower and oast end of Lake Tochquonyala ; 
but one of my Indians assured mo that it was not by any moans abrupt. 

From the south-west end of L^ke Tochquonyala, through the pas.'^, to the ravine 
of the north-oast fork of Kitlope, the distance is about one mile and a half, and about 
midway the ground rises to an otevation 2(!0 feot higher than the lake level. 

The prevailing rock on the oast side of the pass is coarse granite, but on the 
other, stratified rock of a soflish nature composes the mountains. The waters of the 
north-oast fork of the Kitlope reach BeaverLako after a precipitous descent through 
a vuggoJ canyon above which tho mountains rise to towering heights. From Lako 
Tochquonyala to the lower valley of the Taat.squot, a road could bo carried only along 
the rugged slopes at a high elevation and with excessively steep gradients * * * 

On the evening of the 23th September, after having been delayed for more than 
a week by very heavy rains, I returned to the sea, and the season now drawing to a 
close, I determined to send the sloop back to Victoria. On the Ziid October, the 
sloop was moved to an anchorage in I^msquot Bay, and, after taking in ballast, left 
for Bellabella on the 5th, my two men and myself taking up temijorary quarters in 
the Indian village situated at the mouth of Hiver Kamsquot, othenvise known on the 
map as the Bean or Salmon Biver. 

This stream appearing on the map to be of great length, I now deemed it my 
duty to follow it up, but hoavy rains setting in, and continuing up to the 11th, bo 
raised the river that I was obliged to await its subsidunce, and was only enabled to 
Btftrt on the 13th, Anderson being left in charge of our property, and entrusted with 
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the meteorological record. On the 22nd I returned to tide water, after bsving 
aecendcd the Kamsquot for adistnnce of 35 or 40 miles. 

The Rirer Kamsquot enters Dean Channel in about latitude 53° 48' 30", and six or 
seviin miles aouth-easU'rom the termination of Ihu inlet. It isauoy from tho high 
mountains on the ciist side, and from a cnnyon eovoral hundred yards in lcn<rth ; after 
which it follovvH a circuitous channel for two miles more, I'eaching sea level at the 
Indian ranche of the Eamo name. It is avery rapid river, discharginga considerable 
volume of waloi-, derived partly from glacier fed tributariei', but chiefly, according to 
Indian report, from a lake of moderate size in i-ear of the Ciiscado range. The 
vohime of water discharged per second into the sea by this river during high freshets 
has been i-oughly estimated to bo 25,000 cubic feet. 

Immediately below the valley of the Kamsquot, and west of the rocky canyon, 
there has been tbrmcd, (very probably in great part by anciont glacial action) a largo 
lovol spit composed of closely packed sand and gravel, proj^-cting into the deep waters 
of the inlet, and almost reaching the opposite shore. This low ground comprises on 
ai-ca of about Ijf square milos, all of it available for cither agricultural or other pui-- 
poscs. Uorlh-wcst from this spit of land, there is an extensive baycsipable, as to 
size, of accommodating almost any quantity of shipping, but, unfortunately, the 
water is BO deep that hardly any anchorage is obtainable. 

The canyon from which the Kamsquot is said to emerge, before reaching 
the sea, has been eroded through a i-ocky spur or saddle, which formerly blocked up 
the narrow valley above it. The Indian portage trail from the ranche to the upper 
end of the canyon has been mode over this rocky spur, and at its highest point is 450 
feet above sea level, and about 270 feet higher than liie valley at the he:id. For a 
long distance up, the valley presents unmistakeable marks of glacial action ; every- 
where the rocks are scratched and deeply grooved, the very trait over the spur 
actually following a series of well-defined grooves for several hundred feet. The 
hypothesis that, pi-evious to the formation of the canyon an ancient take barred in at 
the lower end by this rocky spur filled the present vallej-, is quite reasonable. Fi-om 
the head of the portage to where the Indian trail to Lake Talchelkin, ascends the 
steep mountain towards the north-east, the distance is about eight miles, in which the 
breriith of the valley rarely exceeds half a mile, and the low bottom, exactly similar 
to that of the Tsataquot, is greatly subject to overflow during high freshels. From 
the Talchelkin trail, where tne river bod is ;-J70 feet above sea level, to the head of canoe 
navigation, distant 15 miles from the upper end of the portage, and where the river 
bod is 621 feet above the sea, the valley trends generally eastward, becomes slightly 
narrawer, but nresonta no insuperable obstacles. Above the head of navigation, 
the term '-valley" is hardly applicable to the narrow raviuo through which the 
Kamsquot flows. Curiously cnougn, however, gravelly benches ot diminutive size are 
met at intervals, in nearly the whole distance from the head of navigation 
to the Salmon House, twenty miles higher up. These benches 
are very irregularly disposed ; of trifling extent in width and length j break 
off very abruptly ; are at difforenl levels, and would offer but few facilities to a road. 
Our pTOf^i-ess during this part of the journey was slow and laborious. At one 
moment we followed a bench lor several hundred feet, then an abrupt tjtlus of sharp 
rocky debris from the mountains above would cause us to descend to another terrace 
which generally ended abruptly in the moit tantalizing manner. Sometimes, and 
indoel for long distances, wo kept the river margin, where the round slippery 
boulders, bad a^ they were, afforded better walking than the broken ground and 
tangled underbnuh a little higher up. As we advanced, serious and dangerous rook- 
slides became of IVoquent occurrence, and I gradually began to lose hope of fin ling a 
practicable route in this direction. When about 26 miles above the head of the 
Canyon portage, the high snow peaks of the Cascade range were no longoi- visible 
ahead, and wo seemed to bo passrng. if we hod not already passed, the core of the 
range. 8ix miles below the Salmon House, tho rock slides became of almost constant 
occurrence, with intervals of gravel benches, and hence, upwards, the nearly continuous 
talus of loose rocks, extending in many places from wat«r margin to great heights, 
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presents a formidable obstacle to tho consti-ucliOTi and permanence of a i-oad. Somo 
dbtanco bolow tho Salmon House, tho Knmsquot &owi through & iticky canyon, 

Eassing beneath tho house at an olovalion of 1,300 feot above the wea, the nouse iteoif 
Ding perched upon a rockj^ eoainonee 140 f^ct above the rivor. Northward, in rear 
of the house, the Indian trail ascends a ateep and dangerous rock slide, and speedily 
attains an altitude of 3,000 feot abavo sea fovo!. From this hi^h ground a very fair 
view of the surrounding country was obtained. To the east it \a densely wooded, 
and of the same generalolevation, but very rough, and broken up into ravines and 
guilto^. Here I aeemod to have reached the platoan, being quite in rear of tho main 
chain of tho Cascades, of which, to the south and soiith-wojt, the huge needle shaped 

IHnnacIes stood in bold relief against the sky. Tho Kamsquot River was altogether 
oit to view, bat its general direction to the north-ea^t could be traced by its deep 
ravine. Above tho Salmon House, the river flowed in a perfect canyon, very muen 
bolow tho level of this excosssivoly rongli country, and its exploration at the now 
lalo season appearing to offer great difficulties owing to scarcity of provisions, I 
deemed it advisable to abandon further search, and retraced my way to tho sea. 
******* 

I reached Bellabella on the 8th November, and after waiting several weeks for 
tho United States steamer " California," leil for Vancouver Island in an open canco, 
the voyage terminating on the 7th January. 

I bavo the honour to be. Sir, 

Tour obedient Servant, 

CHARLES HOBBTSKY. 
Sandpord Flkuino, £t>q., 

Chief Engineer, 

Canadian Pacific Railway. 



D Charlotte Souad ful- 
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APPENDIX H. 



BIPQilT ON EXFLOBATION ACBOSS THE ROCKY UOUNTAINE BY SMOKY RIVEB PABB, 
BY E. W. JARVI8. 

WrNNiPBH, Manitoba, 24tJi May, ISTS. 

Sir, — Having received your instructioos by letter and telegraph, with roferonco 
to the exploration of a paas said to exist through the Eocky Mountains nt the head 
waters of tho Smoky Biver (an important branch of the Peace Eiver, and so named 
fh>m:- the smoke arising from barning seams of coal near its mouth), I made tho 
necessary preparations for an extended winter trip, and left Quesnelle mouth, B.C., on 
the 9th December last, with one assistant, one dog driver, and an Indian boy as cook. 
Ae the Elver Frnser was still open, I followed the " Telegraph " ti-ail to the crossing 
of Blackwater Eiver, and thence the trail opened by Mr. Bell, last summer, to Fort 
Oeorge, where I procured dogB Irom tho Hudson's Bay people. After some delay in 
obtaining Indians to accompany me, and endeavouring (nn successful ly) to procure a 
guide, I finally left Fort George on the 14ih January, the ice on the Fraaor Biver 
having only set fast during the intense cold of the preceding week. The party now 
consisted of eight men and six dog-trains, carrying provisions calculated to last two 
months. 

A few miles above the G-iscome Fortago I left the main river, and, following tho 
-" North Fork," kept as nearly as possible to the line marked " XJnosplored Eoute " 
on sheet Ho. 8 of the plans accompanying your report of January, 1874. Where tho 
Btream again divides I took the left hand, or Ifortli Branch (as it appeared to offer 

greater focilities for a line), and followed it to its source, a Bsmi-circular basin in the 
eart of theEocky Mountains, completely closed in by glaciers and high bare peaks. 
As there was evidently no pass in tLis direction, I returneil 60 milos to the Forks, 
and decided to try the South Branch. From this point, in tho middle of February, 
I sent two of my Indians with two of the hired trains to Fort Georgo, and wrote to 
you by that opportunity. The party, now reduced to a minimum, was put on regulai" 
allowance of provisions, and I enjoined on everyone tho absolute necessity of strict 
economy both of supplies and time. 

For the first 48 miles from the "Forks" the valley of the South Branch was 
very fevourable to an easy line, and though at that point it tm-ned sharply to the 
north-east and entered the main range of mountains, the stream still continued to 
rise with very easy grades. Tho valley hero was half a mite wide, with tho failld 
rising at a slope of 1 to 1 on each side, and thinly timbered with spruce, black pine 
and a few poplars. At 71 miles from the " Forks " for 169 from Fort George), tho 
mountains close in, and in a distance of eight miles the river rose from an altitude of 
3,200 feet above the sea to 5,300 feet, at which elevation, four milos further on, I 
reached the summit lake and crossed the divide on the 25th February. 

Although the altitude of tho pass at onco showed it impracticable for railway 
parpoBos, 1 decided that, having cone so far, I would push on to the Biver Athabasca, 
in order to obtain some topographical knowledge of tho country lying between it 
and the mountains; and, accordingly followed the rivor running east from the divide 
for 87 milos, which I believe to do the head of one bi-ancb of the Smoky River. 
Here it turned away to the northeast, and I considered it u-neloss to follow it any 
fitrther, my object now being to reach tho River Athabasca an soon as possible, and 
seek relief at one of the Hudson's Bay Company's posts on that river. 

Having lost several of my dogs (from fi-ostbito and exhaustion), I was obliged 
to make a cacho of my instrumonti), &c., and leaving ovory thing not absolutely ncce^- 
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cary nt the cache, wo started overlaad in a eonth-caaterly direction, each carrying his 
blankots and bin share of the provisions. After 108 miles of very difficnlt travel over 
a terribly broken country, crossing high parallel ridges and the intervening valleys 
(inollof which the water rnns north-east, or in a similar conree to tbe Smoky River 
and the Athabasca), and which occupied no less than II days, I reached the " t^ddlo 
Kiver" dep&t, bnilt by Mi'. Moberly, intending to obtain at Jasper House a fresh 
supply of provisions, now nearly exhausted, to carry ds to Edmonton, The Com- 

Eany's post was, however, abandoned ; but I was fortunate enough to fall in with some 
Ddians in the neighbourhood, from whom I procured sufficient to last for six days 
(at one pound per man per day), but which I economized for ten days; and leaving 
the remnapt of my half-starved dogs in caro of the Indians, wo shouldered our packs 
and marched to Lake St. Anne, where we arrived on the 30th March, having lived 
the last three days on the anticipation of a meal at the journey's end. 

Between Fiddle Biver and Lake St. Anne I followed a lino of country some miles 
to the north of the line run by Mr. Moberly, and north of the old H. B. trail. A 
good location can he got here. I was unable to explore a lino from Boot River to 
White Earth (old) Fort, as you directed, owing to extreme bodily exhauatioo con- 
sequent upon the hardships we underwent 

From Lake St Anne I drove to Edmonton, and as the winter season was so near 
its close, I decided to proceed hero as rapidly as possible, bo as to be in time for the 
summer's work. I travollod from Edmonton to Yictoria with flat sleds and horsos; 
and to Fort Pitt I packed the animals, as the snow already showed signs of going. 
From Fort Pitt I took carts to Carlton, but my progress was much impeded by the 
i-etum of winter with fi-eshly fallen snow. At Fort (Jarlfon I remained four days, to 
rost the horses and wait for the appeai-nnce of some baro ground, and leaving there 
on the 5th inst, reached Winnipeg on the 21st. 

The accompanying plan shows tbo routo followed, and may be taken as tolerably 
correct, the distances all being paced from Fort GoorgotoLake St Anno. Observa- 
tions for latitude were taken with tbo sextant and with boiling-point thermometer 
for altitude, as far as Iho cache on Smoky River ; but since then the aneroid and 
compass alone wore used. A register of the minimum temperaturo was also 
kept, with notes as to the depth of snow, copies of which are subjoinod. 

The extreme depth and softness of the snow, together with the many heavy 
storms experienced, proventod any groat progress being made ; on sovei-al days, after 
working hai-d from daylight till dark, wo could not accomplish ton miles. An 
abstract is given of the distances travelled and the time occupied; over 900 miles 
being on snow-sboos, for the last 300 of which each carried his pack. My Indians 
at times bocame much disheartened, but behaved well throughout 

Wo fortnnaloly escaped accident or sickness of any kind, except the unfailing 
attendants on hard travel in winter — snow-blindness and " nwrl de raquette ; " and I 
um glad to be able to report the successful completion of tho most hazardous expodi- 
llon I have ever taken jiart in. 

In conclusion, I must mention tho generous hospitality and ready assistance I 
invariably received from the officers of the Hudson's Bay Company, to many ()f 
whom I was personally unknown ; and I must give a woi-d of praise to tho pluck and 
ondnrance of my assistant, C. F. Uanington. A statement of the expenditure 
incurred will bo sent you in a few days, together with such vouchers as I have been 
able to obtain, 

i have further in preparation an account of the exploration written in moro 
extended narrative form which will shortly bo forwarded to you. 
I am, Sir, 

Your obedient servant, 

B. W. JARVIS, 
Engineer in charge oj Sxpedittm, 
Sandpobi> FLEMtNO, Esq., 

Chirf Engineer. 
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Narrative of the exploratiok from Fort GsoRae, across the Sockt Mountaiwi, 
hy Shoky BtVER Pab8 to Manitoba, referred to m the peecedino hepobt.^ 

* * * * "The weather at the beginning of Jannaiy set in very- 
cold, and wo redoubled our exertions to got overything ready for a final start; the 
snow-Bhoes and sleds wei'e being made in the Fort, but with tne usnal dilatorinoss of 
Indians, who could not be niado to understand the fact of any one being " inft hurry," 
Ihoy were already beyond the promised time of completion. Dense masses of vapor 
covorod the river overy morning, and we were pleased to see the ice stretching oat 
from the shore on each side, and gradually setting fast all over. The thermomet«i- 
nll this week was down among the forties, and one morning at G a.m., it marked fifty 
three dregrces below zero. Alec'slreturn was now anxiously expected, as he was over- 
duo some three or four days ; and knowing him to be punctual we could not but fear 
some Occident had befallen him. Every time the dogs barked some one would run 
to the door, being sure the wandei-er had returned ; but only to be as often disap- 
l>ointod. One morning about dawn, a dog scratched at the door — surely Alec is 
coming I — But it turned ont to be only poor " Jack " with one leg frozen stiff'. The 
dog, as we learned from the Indian who liborated him, had strayed back on the trail 
wo came by and was caught in a steel trap, whore ho must have spent a week of 
intense suffering. Wo bathed the foot in ice and water and sacceoded in getting tho 
fi-ost out of it, bat a short time after, it mortified and the lower joint had to be 
amputated; tho dog soon i-ocovorod, and though useless as a train dog, Hr. B. kindly 
pmmised togivehimshelterforthewinter. Ibecamo veryanxious about Alec, as well 
ns chafing at the delay which was losing the best part of tho winter ; and an Indian 
was despatched to follow the river to Qnesnelle and to return by the trail, on one of 
which roads he was sure to find some traces of the missing party. But tho following 
evening, just at dark, as wc were sitting round the firo, a ghost-like figure suddenly 
and silently appeared among us ; and, the first amazement over, we gladly welcomed 
Alec back to the land of tho living. The poor fellow was covered with ico from head 
to foot, and had a most spectral appearance. As soon as he was thawed outr— 
thermometer forty-nine below zei-o — he told the following story: They madeagood 
run to Quesnelle, arriving there Christmas Day, and started two days aflor to return 
by the river. Thoi-e was, however, no appearance of ice at Qaeenetle, so they put 
the dogs and load in a canoe, and taking another Indian to return with the canoe, poled 
their way slowly up to the Cottonwood canyon. Above this there was every 
appearance of good going; the river was fi'ozen over, and the canoe accordingly sent 
back to Quosnetle. But after a few miles up the river, tho ice was found to be ovor- 
fiowod, and had to bo abandoned for the woods on the bank ; and then their troubles 
began. At most five miles a day could bo made through the dense underbrush, and 
oven then the process of " doubling up " hod to bo adopted. Occasionally they would 
try tho river again, but as this generally resulted iu one or both getting an involun- 
tary bath, it had to be given up. Their pi'ovisions also ran short; but, falling in 
with Indians at the mouth of Black water Biver, Alec obtained some salmon, and tho 
Bcn'ices of one of the men to help him along. And finally, knowing how anxious I 
would bo, he started ahead of the train from the Fort George canyon and arrived in the 

• Id the antumo of 1874. Mr. Jarvla was aelecled to mtke a winter ezploratioa of the ISniobj Biitt 
Paea, vith Mr. C. F. Hanington as assistaot, and Alec Maodonald. who waa engaged to take charge of 
the dog-traina. As this waa the oalj means of conveying aupplies it waa necessary to limit the number 
uf the partj, and also to dispense wilb all unnecesaary impedimenta. 

The outfit therefore conaiated of a pair of snow-shocB, a pair of blaoteta, and some wdkk moceaainB 
for each man ; while a piece oi light cottoD sheeting was taken to make a lente cCabn, Ibe ordinaij 
canvas tent heing too cumbersoQc. 

The supplies consisted of dried salmon for the dogs, and bacon, beans, Soar and lea for the men : 
and w — "" — '-'-• ' •- '--■ ■ "■- 

fourlndia _, . „__ ..^ „ ^ 

dogs and eight men. At the beginning of January the party awaited the freezing o' 
and Alec's return from Quesnelle (where lie lind been seat for more aupplief ^ 
At this point the uarrnllre bcgina. 



D,o,l,zedb,GoOgle 



manner abovo ralatod. The following, day the Indians and dogs arrived; and 
piling ever^'thing on the sleds they cdula possibly hold, we made all final prepara- 
tions for our long tramp. The dogs from Stuart's Lake had not yet turned up ; bat 
as they could not be more than fouror five days distant, it wns decided to push on, 
and wait ibr thorn at the cjiche made in the fall. The Hudson's Bay Go's accounts 
being pat into shape and certified for payment, we bade adieu to oar kind host, and 
turned our faces northward. 

The party now consisted of three white men, three Indiana, and three trains of 
doga, and the order of march was as follows : two men in front to " break tr<tclc " or 
beat down tho snow with their snowshoes to make a road over which the dogs could 
travel; then the thi-ee trains, witli a man driving each — the lightest being placed 
first — and, lastly, Hanington or myself tdtemately bringingup the rear and making 
what is called a " track survey " of the route travelled. The bearings wore taken 
with a pocket compass, and the distance measured by pacing, forty paces to the 
chain being found a good average on level gi-ound or ice, and this was continued the 
whole of the distance to Lake St. Anne, fifty miles above Fort Edmonton. The 
intense cold continued until the third week in January, and camping out under these 
circumstances hod its drawbacks. Many were the fi-ozen noses and ears during the 
day's march, but, thou, the exercise helped to keep us warm ; while in the camp at 
night the largest and most roaring of fires scarcely did more than burn the side 
turned towards it, the other being made thus more suscoptiole to the cold. One 
curious effect of the extreme lowness of the temperature was to cause the fire to 
Bloam rather than smoke, and this with the very driest wood that could be found. 
The cold was also not without its effect on our four-footed companions ; they fre- 
quently had frozen toes, and we were obliged to make moccasins of fianneland leather 
to protect their feet. One old dog, the loader of the CaritxK) train, suffered a great 
deal from frost-bite, and on the third day out he was noticed to be very lame all the 
morning. A halt was called at noon to drink a cup of tea, and " Marquis " lay dow n 
with the rest, but when a start was made the poor dog mode a feeble effort to rise, 
gave one spasmodic wag of his tail and i-olled over dead. His legs were froxetx stiff 
to the shoulder; the minimum thermometer, exposed to the sun on top of the sled 
at the same time, registered forty-six below zero. A hole in the snow on tho bank 
was the only grave we could make for him, and a spare dog being harnessed in his 
place the expedition pushed on, not without sincere regret at our loss. The travelling 
was good on the main river, there being only four or five inches of snow on the new 
and smooth ice, and wo made pretty long marches, hut the snow began to get deeper 
when we turned up the north branch of the Froser, at the head of which it was 
hoped that a pass through the mountains would be found. Six days after leaving 
Port George, the cache was reached, and found not to have been disturbed either by 
Indians or wild beasts. Here the sleds were unloaded, and Hanington, with two 
trains and two Indians, went back to the main river, thence to go to Boar River, where 
one of the Indians had a salmon cache, and to bring two sled loads of dried fish — about 
six hundred — back with him. Alec and I, with the other ti-ain, went fbrward up the 
north branch to explore and break track ; and six days later the whole party 
reunited at the cache, less'the one Fort George Indian, who, having handed over the 
salmon, had roturnod overland to his village. A hoavy fall of snow during two days 
rendertjd the return journey tedious, and Hanington had to adopt the old plan of 
doubling up. The snow falls soft and moist hero, and has a wonderful faculty of 
adhering to the sleds, as well as piling up under the bows, making killing work for 
the dogs. 

The following day the trmns, three in number, furnished by the Hudson's Bay 
Company, made their appearance with good loads of fish, and a most acceptable 
package of moccasins. The full strength of the party was now six trains (or twenty- 
li>ur dogu) and eight men, part of whom only were intended to go all the way, there 
not being onough supplies to take them all through; some were, therefore, to bo sent 
back when the summit was reached. A whole day wasspent in loading up and" lash- 
ing " the sleds, repairing harness, moccasins, &c., and it was dark before all was 
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ready. A small amount of provi^ioDs for dugs and men was left at the cache for 
those who were to return this way to Fort George. Krom our camp, which was on an 
island at tho foot of the first canyon, we diatinctly heard the sound of chopping on the 
opposite bank jnst as we were turning in.butnoono couid bo poreuadod away from th© 
warm camp to solve any such mystery as this ; although every one agreed thera was 
something sti-ange about it, no tracks having been seen; and if it woi-e Indians, they 
would have been round our fire ere this. Yet there wore the diatinct and separata 
blows of tho 0X0, and the crash of the fiillin^ ti-co oa tho river bank not two hundred 
yards from us, and the most carefal search the following morning failed to show that 
any such thiag had taken place. So much for the power of imaginalion. The gi'eat 
cold of last week had abated since the snow storm, and we managed to keep very snug 
in camp and warm at night by sleeping two togedier, and pretty close at that. 

An early start was ordei-ed and an early start was made, for we all saw clearly 
that DO time moBtbewastedif wewere to get over an unknown and apparently an un- 
limited distance, on a known and very limitM supply of provisions. All my work of 
road making was useless, the heavy snow having sunk the ice and covered it with 
slush, completely obliterating tho old track. We Lad to put four men ahead to make 
the road, the otber four driving the six trains, and even then the progress was very 
slow. Just before noon one day Alec went to the bank where a small rill was drip- 
ping over a rock, for a drink, when he suddonly disappeared, the ice having given 
way and the water being deep at the foot of the rock. Johnny, however, was quick 
enough to make agrab at his head as he ro-appearod, and beyond the wetting no dam- 
ngc was done. In the course of the few succeeding days nearly every one had a sim- 
ilar experience, though not such a complete ducking; on one occasion I went throngh 
only as far as the waist, catching the ice on both sides with my hands, but tho current 
caught the snow shoes, and, tui-ning them upside down, held them as in a vice, and 
the nnited efforts of all were required to extricate me. Hanioifton, beini; longer of 
limb, genei-ally escaped by throwing himself flat on bis face, when his body would 
land sufficiently far fi-ora the hole to be on sound ice ; but the ico soon set firmer, and 
unless in the vicinity of open water was always safe. 

The valleyof theriver we were following was about s mile wide, and running 
directly south-east as fhr as tho eye rx)uld reach ; on both sides were high rocky 
jMakfi covered with perpetual snow, those on tho right bank being syjurs of the main 
chain of tho Rocky Mountains along whose base wo woro travelling. There were 
apparently no obstructions to an easy passage within sight, but we wore sadly de- 
ceived, for less than fifty miles from the cache we found ourselves at the bottom of a 
one hundred foot fall, with thickly timbered hills six hundred feet high on each side 
of it : these rising abruptly from the water's edge seemed to ofl'er no footing for a 
snow shoe, much loss a practicable trail for a dog-sled ; but af^or half a day's careful 
exploration the only practicable plan was adopted and a regular track graded ronnd 
the fUce of tho bluffs. Tho groat depth of the snow was serviceable to us here, for 
with snow shoes as shovels, and poles and brush to make bridges across the interven- 
ing gullies, a path four feet wide was soon made to the head of the first fall. But we 
wore by no means through tho canyon yet ; for a mile more the river was confined 
between perpendicular walls of rock up which there was no climbing, and wo had to 
seize on every " coign of vantage," narrow ledges of rock, banks of ice and snow - 
clinging to the edge, bridges from one huge boulder to another; with the dark water 
boilmg and foaming at our feet, ready to engulf anyone who made a false step. But 
the good ico was reached at Inst, and the x>arty pushed on, well pleased at having sur- 
mounted so formidable an obstacle. Our joy, however, was of short duration, for 
once fairly launched in the mountain range canyon succeeded canyon, and the bed of 
the river became so full of boulders thLit progress was reduced to a minimum. About 
this time too (the beginning of February), the weather was very stormy and tho 
falls of snow were frequent ; the snow-shoeing become very laboriou", and everyone's 
spirits depi-ossod in consequence. Several moose showed themselves on tho river, 
but Qoithor tho time nor the inclination for hunting (and perhaps the lack of 
necessity) induced us to go after them, so they were allowed to trot off in peace.. 
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Gi'eat narabere of ptarmigan passed over our heoda in some of the canvons, but as the 
shot-gun had long ago been voted a nuisance and left at Fort George, thoy approached 
with impunity. 

So great was the depth of snow hero, that several times when standing on the 
blankets in camp (tlio snow having been shovelled out down to the moss) wo could 
not see over the edge of the hole in which we wore; and the wood pile was fi-oquently 
overhead. But on the river itself the depth did not exceed two feet or two feet nnd 
a half; into this, however, the snow-shoe would sink a good foot, and coming up with 
a small avalancho on the toe at each step, caused many blisters and occasional 
viai de raquette. 

The valley soon took a shai-p turn to the north-east and entered the main mnge, 
while the river decreased in size, dwindling down to a mere creek tumbling down the 
mountain side. Here wo left the dogs, and Hanington and I, with a couple of men 
each, did what climbingwe could to discover the source of the river, each taking a 
different branch. But thoy both terminated in the same way, a small muskeg or 
Bwamp, of a semicircular torm, sun-ounded on throe sides by high bare rocky peaks, 
between which the long, clear blue line of the glaciers was painfully apparent. A. 
retam to camp was all that could be done — evidently no pass this way- -and a long 
discQBBion over many pipe'* did not much help matters. Ae Hanington said : " Wo 
" seem to have got to the back of the north wind," and I reluctantly gave up the 
idoa of any more exploration in that direction. We were certainly in the heart of 
the monntAins and would do doubt have admired the magnificent pcenery under any 
other circuniBtances (out of the window of a Pullman car, for instancoj but the 
feeling of disapDointment was too strong just now ; scarcely even allowing ua to 
take notice of the gambols of the " Bighorns " a thousand feet above us, who could 
be discerned through the field-glass taking stock of the intruders, and strutting up 
and down with a challenge, as it were, to scale the glacier and meet thorn on their 
own ground. There yet remained a possibility of getting through by a more 
southerly pass, and this might bo reached by going up the south fork of the river, 
the mouth of which wo passed a few miles above tho cache. The sleds were 
accordingly loaded up, nnd we returned down river to the " J'orks " where we camped 
on the 12th February. Here we rested a day ; "and as tho number of tho party 
might now be reduced, there being a smallor amount of supplies to cai-ry, two of the 
Indians nnd two of tho hired trains were sent back to Fort (jeorge. Both dogs and 
men felt the good of a day's icst, after a month of incessant ham work. 

The returning party curried with thorn our best wishes, and a letter to tho Chief 
nt Ottawa, explaining iho position and announcing jny determination to make 
another attempt to find tho Smoky River Pass, byfollowiognp the southforkoftho 
north branch of the Fi-aser Eiver, A small hand-sled having been mode (by cutting 
down one of the largo one.'*) three men started olT with their blankets and a week's 
provision on it, the other three to follow a day later with their dog-trains. By this 
means it was hoped that a good tr'ack might bo socnred, and tho work bo made easior 
for the dogs ; the trains, owing to tho roducod number, being now loaded as heavily 
oa at the start ; and although tho plan worked well for a week, tho mild weather 
and almost total absence of fi-o^t at night, caused it to be abandoned at tho end of 
that time. 

Scarcely hod we lost sight of our camp at tho " Forks " when we came to a 
more mighty canyon than any yet encountered, which necessitated a detour of about 
throe miles overland to avoid it. In attempting at first to get through the canyon and 
thus avoid a portage through the woods we went over some very doubtful places, at 
one of which the rocks wore overhanging to such a degree that Hanington had to 
take off his snowshoes (he going first) and creep along a ledge 'm hands and knees 
for fifty yards, while just beyond this, a fall (not very lucidly described by an 
Indimi ae being " high ail-the-same one stick ") put a stop to any chance of getting 
through the canon. Keturning along the ledge, part of the snow slid away, bnt 
Hanington successfully imitatod a limpet, clinging to the rock until a polo was hold 
out to support him past this somowbat dangerous spot. In grasping the polo, 
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however, he let go one of hie snowahoeft, which whirled away down atream and was 
givea ap for lost, when a sadden turn of the eddy brousht it tn the snr&ce near 
enough to be fished out with the pole. At the south end of the portage the descent 
to the river was very steep, and with only one driver to ^oh train, their downward 
course could not be confined to ordinary speed. The usual method of " putting on 
the brakes " by tui'uing the sled on its side, and sitting on the curved bow was of do 
avail here, for in attempting it I was hurled to one side, and the whole train wont 
poll-moll to the river, fortunately without doing any more harm than the breaking of 
u few traces. But Hanington devised a canning plan, and " anchoring " his sleaby 
the tail-rope to a tree was enabled to lower it gently for a short distanoo. When, 
however, he let go to change the rope from one tree to another, it became 
unmanageable and the whole ooncorn started on its downward careei*, promising a 
I'epetition of my descent ; but scarcely had the sled got abreast of the dogs when it 
sheered off to one side of a small sapling, they running or rather rolling on the 
other. The sapling bent, and the impetus carried the whole train out on it about 20 ft., 
the dogs hanging by their traces and just counterbalancing the sled, and swaying up 
and down in most ludicrous plight. A few blows with the axe set them &ee, and 
the river was reached withcut further mishap. The water had overflowed the 
ice in many places above the canyon, and this impeded our progress very mnch, as the 
bottom of the sleda hod to be scraped every half mile to get rid of the sluah sticking 
to them, which would soon have turned to ice. The sight of one small bit of clear, 
glare ice was hailed with a shout ; even the doge seemed to enter into oar feelings, 
and set oif at a scamper to croi^s it. But it was like a mirage in the desert, only 
meant to deceive, for no sooner did the weight of the sled come on it, than in it went, 
dogs and all — the ice proving to bo no more than a quarter of an inch thick,and probably 
only frozen the night before. The water, however, was only a couple of feet deep, 
so they were easily fished out again. On the banks we saw several marks of old 
choppmg, and at one camp found a very old axe, like thoi^e made years ago by the 
blacksmith, at York Factory, on Hudson's Bay, This was cheering to the whole 
pai-ty, as it "seemed to prove that we were on the right i-oad to the desired pass. Old 
Indian stories tell of the time when the Ci-ees used to cross the mountains here, and 
even bring horses as far down as the first big canyon. 

The valley of this branch is veiy similar to the one first followed ; and at about 
the same distance from the Forks it also turned off to the north-oast, and we entered 
the Hockies again. Here there was a great deal of open water, caused probably by 
the extreme mildness of the weather for the last few days. There occurred here 
one of the most sudden changes we ever experienced ; going to bed one night with 
all our available clothing on, and the thormometer at forty-two degi-ees below zero, 
we were awoke next morning by the pattering i-ain on our faces, and found the 
temperature had risen to forty — a change of eighty-two degrees within eight hoars. 
We wore enervated by this, as it appeared to us, sultry heat, and the dogs went along 
panting, with outstretched tongues. Our snow-shoes also gave way, being thoroughly 
watei'-iogged, and half a day had to be devoted to repairing damages. During this 
afternoon, Alec noticed one of his dogs, a fine bull-pup named "Captain," wandortng 
about in an unsettled way, but he finally brought niraself to anchor on top of the 
wood-pile (turning round twice as all dogs do before lying down, because, I suppose, 
" one good turn deser\'es another ") a post that he ever after successAilly held 
against all comers; and he even went the length of plainly intimating that ho 
desired to be fed in no other place than that. As " Captain " was a great favourite, 
his very reasooable request was acceded to, though not without sundry pitched 
battles between himself and the Husky (or Esquimaux) doga, who seemed to object 
to any partiality. 

The entrance to the Pass is very grand, being guarded on either side by high 
pyramidical peaks towering two to three thousand feet above the valley and covered 
with perpetual snow. To the most prominent of those points we gave the name of 
" Mount Ida," and it was here we saw one of the most magnificent of the msmy fine 
glaciers along the route ; it could not have been loss than a mile long, and fivo 
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hundred feet thick at the &ce ; while it was of euch a transparent blue that we could 
almost imagine seeinf; the rocks underneath and throagh it. Just when I had chosen 
R place to camp, a roll as of distant thunder wafl hoard, and a mighty avalanche seen 
rolling down the mountain Hide Just above us, the masses of ice and rock chasing one 
another and leaping from point to point as if playing some weiix], gigantic game. 
While we were discussing the probability of its reaching us — which however was 
trtronnoQsly negatived — down came one huge boulder aa though making directly for 
us i but being turned aside by the trees as it ci-ashod through them, plunged into the 
river a chain in front of the dofm, who appeared puzzled to account for its sudden 
arrival. It was of limestone and about ten feet in diameter. We did not camp near 
that spot. 

Xhe next day the stream began to rise rapidly and become much smaller, a good 
deal of open water drove us from the ice into the woods; and finally a sudden termina- 
tion of the valley and the usual small stream trickling down the mountain side, showed 
conclusively that no practicable pass existed here. But the weather was fine, cold 
and exhilarating—and I decided U> push on to the summit, if there were suoh a thing 
possible. Abandoning the ci-oek, wo climbed a couple of thousand feet to a lake 
whose dimensions were shrouded in mist — all we ooula tell about it was chat it is the 
head of one branch of the river we have followed up. Leaving the camp near the 
lake, Hanington and I went ahead four or five miles, and passing through as many 
lakes nearly all at the same elevation, hailed with joy the appearance of water running 
to the east, and returned to camp to tell the welcome news; at the same time making 
known my intention of pnehing on towards Edmonton, rather than to turn back after 
having gone so far towaids it. Everyone beine anxious to see " the other side " wo 
were off at gray dawn and well across the lai^e lak:e before the rising sun gave a splendid 
view of the surrounding coantry. The Lakes lie in a long deep gorge rnnnmg due 
east and west thi'ough the mountains, about a mile wide, and perfectly sb-aight for seven 
or eight miles. Having discovered the exact spot at which the waters divide, several 
trees were blazed, and having marked one of them in a conspicuous position, aa the 
"Boundary between British Columbia and the Nor'-West Territory," with our names 
and the date, we started "Eastward hoi" with moro satisfaction than we had felt 
for many a day. At the little stream issuing from the east end of the lakes wo took 
onr first drink of water flowing to the Arctic Ocean, and supposing we wore at the 
head of Smoky Bivcr, we christened the peak which guards thi» end of the pass, 
" Smoky Peak," The stream soon became large enough to travel on, and with snch 
an evident down grade as to call forth allusions to /acitis d£Mcens\is Avemi; and by 
inverse ratio, the lower wo got tho moro our spirits rose. The most curiously 
noticeable fact was the rapid increase in tho size of the river, which, at tho end of tho 
first day's travel on it, was already a couple of chains wide, and this without tho 
visible addition of any branches which would help to swell tho volume of its waters. 
Early the second morning, wo mot with a check ; llanington and I wore ahead when, 
on turning a sharp bond in the river, an immense abysH yawnod bofoi-o us, and wo 
stood on the vcrv odge of a fall which praved to bo two hundred and ton feet high, 
and over which, hod tho morning been at all misty, wo would probably have walked. 
There was no sound of falling water to givo warning of tho dangoi'ous proximity ; 
and it afterwards appeared, when looking up from below, that tho whole party had 
been standing on what was merely a projecting cake of ice and snow, not more than 
a couple of feet thick The left bank appcarea most fhvorable to mako a portage* on, 
and we had to go back a short distance to climb the hill on that side. I took t£e first 
opportunity of descending again to the valley of the river, pitting aa obuoI on the 
heels of my snowshoea, but takingsomerather ugly and unforeseen jumps over sundry 
little bluffs near tho bottom, and finally landing minus mitts and cap, full lengUi in 
tho open water, fortunately only about afoot deep. Tho others continued the portage 
fhrther, aa it was impossible to descend near that point with the dogs ; but they had 

* Tbe iTord " portage" ia alwajg used her« to BiKnity leaving tbe rirsr, at ia cnQoeiag it appliM 
to any place niiere it 19 Deceiaarf to carr^ tbe cargo, and Bometimes the eauoe itself, from one >rat«T 
to anolfaer. 
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eventually to como down a place very nearly as ateep, where one of tho aledB broke 
away from tho driver, and coming in violent contact with a loe in its downward 
career, made a sandwich of the unfortunate dog nearest the eled, and broke the 
" noso" (or turned-np bow) into a dozen pieces, besides damaj^ing tho harness. This 
was our tirst eeriouB calamity, but, the dog excepted, everything was set straight in 
a couple of hours — the poor animal was past all care when the sled struck. A trivial 
incident like tho death of a dog (and especially such mongrel curs as some of ours 
wore) would not aft'ect one soriously in a civilized community; but it cast quite a 
gloom over our little party, and even the dogs looked at one another, as who should 
say, " It may be my turn nest !" 

At the ibot of thia canyon we found ouraolves fairly out of tha mountain i-ango j 
the few spui-a that follow down each side of the valley are low and timberod to the 
summit {or rather were, for the wholo country has been very recently btirned over), 
and tho bare rocky peaks wore soon lost sight of behind us. The next day we saw 
marks of Indian chopping, and camps, apparently of last summer; and here, for a 
distance of twenty miloH, wo noticed the almost total absence of snow, a phonomenon 
aaid to occur all along tho eastern base of tho mountains. At one of our camps there 
was not more than two inches of snow anywhere in tho vicinity. Our rate of 
travelling impiYived in consequence, and we made one big drive ; bat next day the 
old state of things returned, and tho snow soon roacbod its average depth of two and 
a half feet, making tho walking terribly heavy. This told on tho dogs, who wore 
getting tirod out with their incessant hni-d work, and we had frequently to leave tho 
sleds slundiugand tho whole six go ahead to break track, then three return to bring 
on the trains, and still find the snow so soft, oven aitor the passage of nine pairs of 
snowshocs, that ihe poor animals would wallow through it up to their bodies. It 
soon became evident this sort of thing could not last much longer; it was beginning 
to tell on the men as well as tho dogs ; and another cause for uneasiness auggostod 
itsolf, " what if this bo not Smoky River at all, but some other branch oiTeace 
River, which will tako us away, goodness knows whore, if wo follow it ? " For wo 
knew by our latitude, obtained by obsoiTation, and our approximate longitude, 
calculated by dead reckoning from the track survey we were making, that our course 
tu stnkc the Athabasca Rivor and the counti-y wo wished to o^plore between it and 
tho Saskatchewan River would be about sonth-eaat, while we were now travelling at 
light angles to this course, or north-east. I could not, however, abandon the hopo of 
tho river shortly turning to the caat, or oven more in the desired direction, so wo 
hold on a few days longer. But ecarcely a d.ty passed when the dismal bowl of tho 
dogs did not announce to our unwilling oars tliat another of Ihcir number had 
dropped exhausted in his tracks ; and it soon became very evident that wo must put 
our best foot foremost in oi-der to got through with safety to ourselves. At camp 
this night wo aaw a numbor of old Indian lodges, and marks of a horse-trail having 
been cut through the woods ; this encouraged ua to think we wore on Smoky River, 
as Alec knew the Jasper Valley Indians had a trail by which they go in summer 
to it, but in winter we cannot find sure proof tiiat it is a trail of pack animals. A 
long and earnest consultation, in which threo different propositions were made : 1st, 
to assume wc are on Smoky River, and to follow it to Peace River and Fort 
Bunvogan; 2nd, togoeast to FortAssiniboine, ontho Athabasca; and Srd, togosonth- 
east to Jasper House, ended in the adoption of the latter; and tho following day, 
finding tho river turned still more to the north, orders were given to camp early, and 
a suitable place chosen to build a ' cache in which to leave ovorything that could 
possibly be spai-ed. Going ahoad a couple of mi les to look fur a good place to leave 
the river, we came across a very old and indistinct snowahoc trackcomingdownon the 
river and after half a mile leaving it again, but without the least vestige of a track in 
thewoods. This part of the country is evidently notmuoh visited in winter; the 
scarcity of game would account for thia, for wehave soon absolutely nothmg since 
leaving tho mountains. We certainly expected to got deer or moose to eke out our 
stockof provisions, now becoming very small, but not a single one has been visible 
lately. Next day, the 6th March, we remained in camp to tako a much needed rest, 



Digitized byGoOgIC 



and to make variona repairs. I determined, if possible, to take one train to Jasper 
House, and Aleo's was eelocted for that parpose ; the other two aleds and their 
harness, together with snpei-fluoua olothiug and instruments, were placed in a small 
log hot, six feet by four, and three feet high, built for the purpose, and the names 
and date marked on surrounding trees. Knowing the extreme difficulty of getting a 
loaded train through the woods, each one was to carry his blankets and share of the 
provisions, while the salmon were made into little packs and divided among the dogs, 
who would surely be able to get along with these small loads (not more than fifteen 
pounds apiece). The following day we started early, and by this must be understood 
a couple of hours before sunrise, our usual time for departure from camp being as 
soon as we oould see to put one ioot before the other, which necessitated rising at 
four o'clock every morning throughout the whole winter. 

Going a couple of miles down the Smoky Eiver we turned oflf to the sontli np 
a small creek, being anxious to keep as long as possible out of the woods; but so 
much time was lost in following its various turns and windings that wc struck oft 
to the south-east and pushed on, over hill and dale, regardless of anything butpro- 
gi-eee on the course laid down. We soon got into a terrible thicket of small black 
pine, growing so close togetlier that wo could scarcely force a passage through them; 
and at sun-sot we laid down tired out and disgusted at having only made seven miles. 
Another couple of miles in the morning brought us to a vivor, the counterpart of the 
one we loft, and which is probably its south branch. The high bluffs on the south 
side looked so forbidding that we went a couple of miles up tlio river, till we found 
a small creek coming in from the south-east, up which wo turnod. Ijooking for dry 
kindling wood in adrift pile of brush and trees at the mouth of this creek, Alec 
called our attention to what seemed a veritable saw-log, evidently cut by a white 
man (the Indians do not tackle anything over six inches diameter) and which must 
have drifted down from above. This puzzled us considerably. Was it possible we were 
on the Athabasca? Common sense said no; but then, how to account for the saw- 
log ? If it be the Athabasca, then by keeping ou our course wo must soon striko the 
Hacleod Bivor ; and the river we followed down fW)m the mountains must be either 
Riviere A Baptiste or Old Uan's Eiver, and not the Smoky River as wo thought. 
But wo pushed on to the 80uth-east,and only discussed these absti-use questions over the 
campfire. The country was very broken, and co :i si sted principally of long high ridges 
crossing our course at right angles, and covered with small pine of second growth. 
Thefi-eqnent "upa and downs" were hard on the poor dogs, who were very weak, and 
fell exhausted daily ; in order to spare them any more 8utrering,the stragglei^ received 
a coup de grace from one of our revolvers, and tbo otbei-a, " closing up " continued the 
march, only howling a requiem over their dead companions round the camp at night. 
Prom the top of one of the highest ridges, a porfeut " Hog's back," we cauf^lit sight 
of a deep valley at our feet, and the Rockies tifty miles away to the south. This must 
bo the Atbabaica, and we hastened down, eager to reach a known point ; but only to be 
disappointed, for it turned out to he a vast muskeg, nearly treeless, and from which we 
got a good look at the mountains away to the north-west, almost as far, we imagine, 
as "Smoky Peak." We must surely come to some wator running the other way 
Boon, which will be a sort of guide to us. Near camp to-night I found signs of a trail, 
a few trees having been blazed, but it did not appear to run in the right direction for 
OS. Another high ridge loomed up in front, and surmounting it'af^r much hard 
climbing, traces of the trail were again found, with old Indian camps and the bead 
waters of a river running to the south-east. Surely wo were now appi-oaehing the 
Athabasca ! We plucked up heart and made a good day's march. But the blazes, at 
first easy to follow, become indistinct and finally lost before night, and when ordera 
were given tocampHanington and I started oCTin different directions to look for them, 
leaving Alec and the Indians to make the camp. On my return I found the Indians 
ina mournful state ofdespair,declaringthey were lost and would never see their homes 
again, and weeping bitterly. It took a great deal of peranasion to set them on their 
lege ^ain, and had there been any possibility of their running away there is but 
little <K)ubt that their fears were so worked upon that they would soon have availecl 
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themselves of it Bnt they knew their only chance of coming through in safety lay 
in remaining with the pai'ty, and they Babmittod to our argumonto, though we iouad 
it aomowhat difficult to use pereuasivo eloquence where we woi-e not quite sure of the 
eonndnese of our own reaaoniug. The river, as usual, began to turn off to the north* 
east, BO we decided to leave it and follow the old south-east coarse, which has ho f^r 
led us into no great difficultiee. The doga docreaeed rapidly in number and size ; a 
great fuvoi-ito of mine, one of the Cariboo dogs, called " Buster" — probably a con- 
traction of Filibuster — could not be coaxed away from the camp fire this morning, 
but no one had the heart to put an end to him, so he was loft to his fate, not without 
many regret* By this time wo expected to have been near the mountains seen some 
days ago, and possibly may have been but a thick mist shrouded everything for a couple 
of davs and we gropod along almost in darkncs.'*. But one bright morning the rising 
sun dispelled the mist, and from an elevated and burnt side hill on which we were 
travelling, Alec caught sight of a, to him, well-known feature in the landscape, the 
"Eoche ft Miette" whose peculiar and distinct profile was plainly visible about 
twenty-five miles south of us. This mountain is opposite Jasper House, at the eastern 
end of the Yellow Head Pass, and the sight of it was an immense relief to the minds 
of the leaders of the party, since it was from the Hudson's Bay Company's post there 
that we expected shelter and supplies, the latter having now reached very small 
proportions. The packs were thrown off in the snow, and we took a long rest and 
smoke— the feeling of secuiity after the anxieties of the past month was too pleasant 
to be rudely disturbed, and even the stolid countenances of the Indians lighted up at 
the thought of a good feed and a i-espite tVom their incessant labours. Bat sitting on 
a log would not advance us much, so we marched off again, and getting on the ice of 
three or four small lakes made good time towards our goal. A olufT precipice intor- 
vening soon shut out our view, and to avoid it, we turned away to the left, crossii. g a 
high and heavily timbered hill, on the eastern slope of which we camped, with pleas- 
ant anticipations of returning to the land of the living on the morrow. But aftor 
supper Alec was seen stealing quietly away from camp, and being closely questioned 
on his return, admitted that he had gone to take another look at the "iibche" by 
moonlight, to asBoro himself that he waa not mistaken. The bare possibility of such 
a thing alarmed us, and the evening did not pass as cheerfully as it begun. One 
thing was very evident, If that was not the Bocbe k Ittletto and the Athbasca in this 
hole at our feet, we might as well give up the hope of ever finding eitlier,aod the 
prospect was not inviting. But wo slept well, nevertheless, tbr the clear bracing air, 
plnin (not to say meagre) diet and constant hard exercise, ensure that 

About three miles ITom camp next morning we fonnd ourselves on the benches 
overlookiDg the long-sought river, and it became a perfect scamper who should roaoh 
it first — mal de raquette was forgotten, (though it is generally a pretty attentive 
companion) and the half-starved dogs staggering along aucr us, joined in the enthu- 
siasm with the most feeble of barks. But the effort was too much for them, and one 
more faithful servant dropped in his traces a few yai-ds from the river bank. 
Ascending the river a couple of miles wo came to the "Lac a Briile" where the 
ice was almost glare, the snow being blown off by the furious winds that rush down 
through the Pass like a funnel; and we travelled without Bnowshoes the first time 
for three and a half months. The oight miles up this lake was soon got over, and 
arriving at the Fiddle Kiver Depot fbuilt by Mr. Moberly) wo wore cordially 
received by the Iroquois Indians camped there. An immense dish of boiled rabbits 
set before us disappeared in quick order, and after this good meal we were more 
reconciled to hear theCompany'spoatat Jasper House was abandoned. What was now 
to bo done? We were at least ten days' journey from LakoSt. Ann's, the nearest post 
we could depend upon, with only about two days' supplies remaining. The Indians 
could notgive us anything, so we seemed to be in a tignt place. But along talk with an 
old squaw, who spoke very good French, ended in her promising to got everything 
^at could be spared for us in the way of pi-oviaions, and the opportune display of a 
little money, raised the ourt lacra famea to such a pitch that, early next morning 
by coUeoting from the various lodges round, we scraped together some sixty pounds 
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of dried deors' meat ; and as there waa no immediate prospect of staivation, a halt 
was ordered for the day. I and one of the Indiana rode up to Jasper House, about 
seven miles by the trail, where a quarter of mutton (mountain sheep) had been 
cached. There was nothing at the atoi-o but a little powder and shot ; so we returned 
to the Depot, and the afternoon was flpent in dividing the provisions into packs. 
The number of dogs was now reduced to seven, and as mey were too weak to travel 
— besides not being able to spare them any food from our scanty supply— it was 
arranged that the Indians should take care of thom until they could be turned over 
to the Company orfmmeof our own people. Having bought some moccasins and 
i-ewarded our kind entertainers, we shouldered our jtat^ky and turned our faces 
towards Edmonton. 

The wind blowing as usual directly down Laca Br&le was this time in our back, 
but the ice was so glare that we could not keep our feet; and after staggering and 
Ci-ecping along for half a mile, we had to put on our anow-Hhoes and skirt the shore. 
On the Athabasca thogoing was good, and we wore not long in making the twenty- 
five miles, to the point whore wo intended to leave the river. Keopi ng to the north of 
the lino vun two years ago by Mr. Moborly, wo marched nearly due east to the 
Macleod River ; but our progress was very slow owing to the great depth and softness 
of the snow aa well as the dense thickets and tangled br&les we had to force our way 
through. We were fortunately not encumberotl with dogs, or we would have spent 
still more time in choosiug a pas.sable roud for them. From what is called the 
" Haclood Portage " the last view of the ilocky Mountains was obtained, and few 
among us were loath to turn our backs on the nc^na of toil. The view from the east 
end of the portage is very fine; a jjanorama of immonso extent lay at our feet, and 
the horizon for a distance 'of fifty miles was bounded by the lofty crests and snowy 
peaks of the " backbone of the Continent " rendered moie beautiful than ever by the 
rosy hues of the rising sun, and becoming more and more interesting to us as we left 
them in the distance, and shook the snow from off our feet against them. Shortly 
after going down on to the Macleod again, we met the Hudson's Bay Company's ontfit 
going to Jasper House to trade with the Indians we saw there ; and from them we 
were fortunate enough to get a littlo tea (oui-s being exhausted), and a few pounds of 
pemican to recruit our very scanty larder. But our pleasure at having their track to 
travel on and thus save our weary legs was dashed by learning them to bo eleven 
days out from Lake St. Anno. A careful division of provisions that evening gave oa 
fourdays more, or perhaps five, if we could manage with less than a pound a pieco 
each day ; and we aid not like the thoughts of what we were to do during the other 
five or six days. But there was nothing for it but to push on and hope for the best, 
80 we followed the track two days down the Macleod. Here it became completely 
snowed up and overflowed ; besides which, I thought it a round about way to follow 
the river, with all its windings, so far; and accordingly struck off due oast towards 
Dirt Lake, which we were fortunate enough to fall in with next eveoing. 

A cnriouB sensation of numbness now began to tako hold of our limbs, with an 
nnwilliogness, or rather inability to push one snowshoe before the other after lifting 
it up; this K*ve us the appear.ince occasionally of "marking time " and would no 
doQDt have been amusing to a woll-fod bystander ; but to us it was no laughing matter, 
Froijuent cramps in the hands, cau.sed pi-obably by the pressure of the pack-straps on 
the shoulders, also added to our discomforts. A couple of rabbits opportunely ap- 

S earing near camp gave us an apology for a breakfast ; and the evening of the third 
ay after, we i-oachod the Hudson's Bay Company's post at Lake St. Anne, The in- 
tervening time was pi-obably spent in a sort of mechanical progress, for nobody seem- 
ed to have any very distinct ideas, except on the subject of looseness in the region of 
the waistband. We [were very kindly received by Mi", McGillivray, the officer in 
charge, who set us down at once to a good meal of white-fish and potatoes ; and, after 
the manner of starving men in general, wo ate a great deal more than was good for 
us. There never was a more welcome riddance of a burden than when we threw 
down our packs and took off our snow-shoes at Mr. McGilHvray'sdoor, for although 
the loads did not probably exceed thirty pounds each, they felt, on our weak shoulders, 
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liko A hundred. The next day was giveo up tomuoh Deeded repose ; arid there being 
a beaten road from here to EdmontoD, I arranged with Mr, Mc&. to fiimish a couple 
of homes and alode to convey ub there. 

Wo made tho fifty mile^ to Fort Edmonton in a day and a half, and wero hospi- 
tably roceivod there and entortainod by Mr. Hardiety, the gentleman in chaise of 
tho district. But our fonr days' rest waa not very enjoyable ; we all sufTerod much 
ti-om crjimm in tho limbs; and tho sadden change fVom semi-atarvation to a liberal 
diet brought on an attack of dyaentry, and it waa Homo days before we completely 
recovoi-ed ouf strength. As the two Indians belonging to ytewarl's Lake have to 
return there in the apring, I made an ari'angement with Mr. Hai-disty to keep them 
at his Fort in the meantime, and to give them a pack-hoi'so and proviHions as soon ae 
tho enow goos, to return by way of Jaaper House and Tete Jauoe Cache. Some 
horses of Mobarly'H party having been left at the Fort, we obtained ten of them, and 
procuring flat-sleds, Buffalo vobea and some necessary additions to our wardrobe; and 
taking charge of a" Packet "or mail for Fort Garry, wo started east, with Jack Norria 
as guide, on April tth. Although our horses wero very poor — at was the case with 
tho stock both of the Company and the surrounding farmers, owing to tho insufficiency 
of last years' hay crop, and the lateness of this spring — many horses and cattle 
having starved to death — we made the eighty miles to Victoria mission in four days. 
We woi-o lucky enough to get a little barley and hay there; and, a very sudden thaw 
coming on, we remained with Mr. Adams, the gentleman i i charge of the Company's 
post, i'or two days. The horses benefited by the rest and i'eed ; and as we imagined 
the winter to be at its last gasp, and that the snow would soon leave us altogether, 
wo contludod to oschange the flataleds for carts, b> bo obtained at Fort Pitt; using 
in the meaotime the pack-saddles brought for this purpofo from Etlmonton. We 
accordingly start«d with five packs and five light (or unioaiJed) horso-i — and to avoid 
the enow in the woods near the Fort, followed down the Saskatohewan on the ice. 
But as this was knee-deep in water, we could not boar it aftor tho lirst day; and 
climbed tho bank again whore wo, with our snow-shoes, made much bettor pi-ogress 
over the drifts than tho horses did through them. But the snow gi-adpally got less 
nnd patches of bare ground appeared; lieing seized upon with avidity by the half- 
stai-vod animals, glad to get a few blades of gvaan without " pawing " (digging 
away the snow with their hoofs) for them. We hung up our now useless and 
tattered enow-shoos on a tree, with suitable inscriptions. Wator began to trouble ns 
more than snow, for all tho small creeks were breaking np, and invariably ovei-flowed 
their banks. In some of them, the old ice (though under wator) i-omained sound 
enough to carry us safhly over ; but in more than ona instance — and notably at " Dog- 
rump Creek " — the whole valley, a quarter of a milo wide, was covered with a rushing 
torrent. Riding out to explore this waste of watoi-s (up to the horse's shoulder on 
the flats) I suddenly plunged into the channel, bnt in spite of the shock of the Icy 
water up to tho neck, — the horse swimming low — waa able to guide him 
across and e fleet a landing on the other side. The rest soon followed 
this involuntary example, and httnUng the ptck-horsos across with a 
tow-lino reached tho east bank in a cool eonditioji. A keen north wmd soon 
coated ua with ico, and as wo had to go a couple of miloi before finding any firewood, 
wo wero toloi-ably numb and shaky. The thaw, which weso confidentlyanticipated, 
came on but slowly ; so that thore was still a foot of snow when we reached Fort 
Pitt, six and a half days making the one hundred and twenty-two miles from Victoria. 
Mr. McKay kindly placed a room at our disposal, and fed ua with his best Wo here 
left our pack-saddles, taking in their place two carts. The iceon the Saskatohowan 
had broken up on tho 18th, and the river, rising higher thsm usual, reached almost 
to tho gates of the ForL Wild fowl arrived daily ; and, althoagh the depth of enow 
soemod to render cai-ling rather premature, the signs of spring were so many that 
it could not bo long before it came. At tho first hill we came to after leaving the 
Fort, our treublcs ^gan ; for some of the horses had no idea of being In harness, and 
noamount of pci-suasion would bring tbom to collar — barahnesH and kindness wore 
tried alike in vain, and for some days we had to change horses at every steep place. 



Digitized byGoOgIC 



iR9 



The most incori-igiblo ones were subdued by the half-breed i-omody of t^ing a rope 
from the Bhafls of the cart to the horse's tail, and by means of this novol tandem we 
generally Bucciioded in getting out of the worst placed. EuC lb o drifts caused more 
delay than the hills ; far tlio carta would geuerafly run n little way out on to them and 
theD sottlo quietly down to the axle ; iu many places wo had to maich up and down 
more Uian a hundred yaixls, jumping on ihe cruet to break it and make throe ti-acks, 
one for the hoi'so and one for each wheel. The light animals were alno driven 
through first to help break trail. After a few days, however, the "baulky" horses 
became knowing and refused altogether to venture into a drift unless unharnessed; 
BO that we had several times to pull the caits through by hand ourselves. Ab most 
of the creeks wore now quite open and very high, wo rafted across them ; not being 
in favour of any more swimming matches. The rafts used by all travellers on tho 
plains are after one pattern ; hn oil-cloth or tent sti'etched over a framework made, 
accoi-dingto circucustanoes, ot willows, waggon-box or cart-wbeelM. The latter mode 
we adopted; laying two wheels side by side, overlapping till the rim of 
one touched the hub of the other, and lashing them firmly in this 
poeiiion. A tarpaulin was then spread on the ground, and the frame laid 
upon it, the ends and sides being turned up and tied to the rims. In this 
manner we were able to transport all our impedimenta across any stream 
where the tow-line would reach, in three or four trips. But winter seemed to have 
repented its departure, and I'ctumed in the shape of heavy froits every night, which 
made our work_of cutting through the drifts exceedingly labuurious, and prouress 
consequently slow. The crust Became at last so solid that for forty miles above 
Carlton wo drove our loaded carls on its surface; and instead of avoiding the drifts as 
heretofore, steei-ed for tho biggest of them, knowing they would best bear us up. In 
this fashion we reached Koi t Carlton on the 29th April, having taken eight and a half 
days to come from Fort Pitt, a distance of one hundred and sixty-seven miles. Tho 
Fort stands on the south bank of tho river, and when wo came down the road on the 
north side, we could see little else but immense blocks of ice piled many feet high on 
either shore. After much shouting and gesticulation — the Fort being half a mile 
from n8--we had the satisfaction of seeing a Uacklnaw boat push out, and, skilfully 
avoiding the floating bergs, come to our side. Hanington and I took the packet, and, 
crossing over, were well received and entertained by Mr. Clarke, the officer in charge 
of the district. As it was now late in the day, the rest of tho party camped on the 
other side. 

The following morning, the horses wero induced, alter much percruasion, to trust 
themselves to the boat, and everything was safely ci-ossod in two trips. We pitched 
our camp just outside the Fort, but ilr. Clarke insisted on our remaining in his house. 
Tho river Di-oko up hoi-e a few days later than at Fort Pitt, and with more disastrous 
consequences. The water rose very suddenly and caiTiod off tho scow which was used 
as a ferry; and saiprised some Indians, in the night, who were making maple sugar on 
an island twenty-fivo miles below ; these poor wretches took to tho trees, but as na'^ 
help could reach them, dropped off exhausted one by one, till by daylight there woi-o 
none left out of a band of a dozen. At Fort a la Corne, a hundred miles lower down 
the river, the water stood four feet deep in tho Company's storehouse, and all llie 
gootis had to bo moved upstairs, the people themselves taking refuge in the hills at 
■ the back. No news had been heard from Cumberland llouse, still farther down the 
river, and it was feared they might have suffered much, being eitualed in a low 
and flat region ; but it afterwards appcai'od that this was the very cause of their 
safety, for the water, spreading over the surrounding country, lost tho deslruetivo 
effect it had when confined to a comparatively nai-row channel, and passed harmlessly 
by. 

For three days after our arrival, a keen north wind delayed the departure of the 
snow; but Ihe beginning of tfay was warm and genial, and we prepared to take tlie 
road again. Some fresh horses wore procured with great difficulty, and Alec brought 
some barley from I'l'inco Albert's mission, fifty miles down the river; tho conn ti-y beiug 
reported burnt fl-om here to Ellice, and feed consequently scarce. On the morning 
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of the 5th Usv we climbed the hill behind the Fort and set our faces towards the 
risiog Bun. The snow waslnearly nil gone, and we easily avoided the few remaining 
drit'is. We reached the South Branch of the Saslcatchowan the same afternoon, and 
spent four hours making two trips across with the scow, as a strong south-west wind 
(down river) noceesitated the hauling of the scow a long way up on our side to ensure 
making a good landing on the other. At the French half-breed settlement hei-e the 
people wei-e driven out of their houses by the rising waters, which seem to have been 
niguer this spring than for many years past. The grass having all been burnt off 
last aatumn, gives the country a cheerless aspect ; and we had to go to the margins 
of lakes or swampa to find any feed at all for the horses ; but they, pnshing on at the 
rate of thirty miles a day, with the characteristic endurance of Indian ponies, did 
not seem to feol the hardships of the trip as much as we had exjiected. 

About forty-five miles from the South Branch we passed the "Spathanaw," or 
Bound Hill, a conspicuous feature in the landscape ; with a wooden crucifix on its 
summit, said to have been placed there by a worthy Bishop who spent Sunday at ita 
foot. Not far (i-om here, a road branches off to the south west, ci-ossing the South 
Branch above where we did, and here wc met with the first appearance of civilised 
El finger poet with the following inscription : — 



f Cart Is. fid. 

Gabriel's d'ossingj Wa^on,...2 

( Hoi-bCH 6 

Travei'so de Gabriel Dumont 



The latter statement was especially interesting; but we took it for granted that 
these for whom it is intended can make more out of it than we could ; so we wont 
our way and reached Touchwood Hill Post on the evening of the 9th. Here wo loft 
one of iho hired horses, and as the others were already showing decided symptoms of 
"giving out" wo had to continue the journey on foot, without even the occasional 
i-est of a mile or two in tho saddle, the animals having to bo spared for nse in the 
carts. But, wearing only moccasins, wo found the unaccustomed exorcise beginning 
to tell uYKtn us at tho end of a hundred miles, and by tho time we had accomplished 
fifty more, were bo loolfiore that wo wore quite ready lo avail ourselves of a seat in 
a cart for half an hour when the half star ved-horso seemed in a livelier mood than 
usual. A couple of days abovo Fort EUico, wo mot two travoliers, by name Living- 
stone and Fi-aeer, footing their way towards tho mountains, thence intending to 
strike for the Cariboo mines. Thoy jogged along iu primitive style, unencumborod 
by either blanket or previsions, carrying only a spare shirt, a gun and some ammuni- 
tion. To save the necessity for a blanket, and also to avoid tho heat, they slept by 
day and marched by night. On the evening of tho 14th we campod at the mouth of 
tho Qu'Appello River, and crossed ovor to Port Fllice oai'Iy next morning ; ton days 
making the three hundred andsisctoon miloa from Cailton. Hei-o we received ovory kind 
of assistance from Mr. McDonald, tho gentleman in charge ; who, having no available 
horses of his own, endeavoured lo replenish our scanty stock by hiring or purchasing 
for us from others. We made but a short halt, crossing the Aasiniboino Biver OQ the 
Bcow after dinner — tho bridge having been carried away by the freshet — and pushed 
on a dozen miles to tho oast over a very good road. In saying good-bye to Mr. 
McDonald, we parted with regret with tho last of a number of gentlemen, officers of 
the Hon. Hudson's Bay Company, who have shown us every kindness and extended a 
ready hospitality on every occasion we have come in contact with them. To most, 
if not all of them, we were Jiersonally unknown ; but it was sufficient to say wo 
wore in need of help, to ensure at once thoir best endeavours on our behalf. 

We were delayed until ten o'clock next morning, as our horses bad seen fit to 
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rejoin their compantone near the Fort, but we got past Shoal Lako bofijro camping 
timo. In crossing the Littlo Saskat^ihewtin Rivot* wo had a good deal of trouble, 
the water was veiy swift and high, being above tho horBoa' backs. The load had to 
bo piled on an improvised rack on top of tho cart body, and by an ingonionB 
combination of tow lines, tho horso Bwimming and the enrt afloat, thoy wore safely 
piloted aci-osN. This was onr last excitement, except tho breaking of an axle against 
a stump a few miloe farther on, and we soon reached tho flourishing settlenaeut at 
the third, second and first crossings of the White Mud River, where the farmers wore 
bnsy with their spriiig occupations, but not over-sanguine of success, owing to tho 
annual scxjurge of grasshoppers, which has hitherto turned this fruitful colony into a 
barren waste 

Passing Portage la Prairie on the 19th, we reached Winnipeg on the 21st May, 
having been five and a half months on oar trip. At White Horse Plains we met a 
gay cavalcade going westward ; it consisted of Hr. MacLeod and his two survey 
parties, just starting for Edmonton and tho Rocky Uountains, and their shining 
boots, glittering spurs and well-groomed horses contrast«d with our battered and 
weathor-worn appearance. But we could affoi'd to suffer by the compariaon ; they 
would Boon be as ragged as we were, and all their troubles wore before tbem, while 
we were just reaching the goal, pushed forward to over many a weary mile of 
mountain and plain, and could take our well-earned i-epose in the happy consciousness 
of having fulfilled Uie task allotted to us, and earned the approbation of him we ai-o 
proud to acknowledge oni- Chief. 
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APPENDIX I. 



Sir, — After a iuU considoralion of tho plans, pi-ofilos and reports on the eurvoys 
aDtl oxploi'atione in British Columbia up to the ood of the year 1874, it woe deomod 
noceseary that further information should be obtained befoTO deciding on tho line for 
the coDBtruction of the railway, and tho following sarveys were projected for tho 
year 1875 : 

1. A trial locntion sui-vey fi-ora Waddington Harbour, at the head of Bute Inlet, 
to the neighbourhood of Fort George on the Eivor Fraser, and it was underatood that 
tho location thence to tho eastern slope of the Bocky Mountains, vid the Valley of 
the Frascr and the Yellow Head Fass should remain in abeyance until Mr. Jsrvis, 
then on his way across by the Smoky Eivor Pass, should i-eport. 

2. A proliminary survey from a point on tho nbovo line, by the Blackwater and 
Salmon rivers to Kamsquot Bay on tho Scan Inlet. 

3. A preliminary survey from Xomnno Bay, on tho Gai'dnor Inlet, aci'Oas tho 
Cascade Mountains to Lake Francois, and an exploration from tho head of Gardner 
Inlet up tho Valley of tho Kitlopo. 

4. Tho location of tlio line on Vancouvor Island from Esqulmalt to Nanaimo. 
To carry out this work, the Engineers for tho formation of fbur survey parties 

woro appointed in Ottawa. These arrived in Viutoria on the 13th of May. Two 
other parties woro then engaged on the pi'climinary survey of tho line from 
Esquimau to Nanaimo. 

Before leaving Ottawa, I lelographod Mr Eobson, tho Purveyor, to get ready 
four pack trains, and, with tho least possible delay, to send them on with supplies and 
vamp equipage to the sovcial points ret^uired lor the surveys. 

I ai'rivod in Victoria on the 13th of May, and found tho four Divisions of 
Engineers complotod and oquip[)ed fur the location survey from Bute Inlet to the 
neighbourhood of Fort George. 

Division N, with Mr. H. i". Boll in charge, loft Victoria on tlio 18th of May and 
arrived at the Stewart Kiver, about 15 miles from Fort George, on the 16th of Juno. 
They commenced their sm-veys next day. 

Division It, Mi-. W, T. Jennings in charge ; and Division S, Mr. H. J. Gamble in 
charge, loft Victoria together on tiia ISth of May, and ai-rivod at tho crossing of the 
Chiiancoh Eiver, about seven miles from the east oud of Lake Tatla. They com- 
menced their surveys at the same point, the former working eastwai-d and tho latter 
westward to the Pacific coast. 

Division X, with Mr. V. D. Gamsby in charge, loft Victoria on tho 20th of May 
in the Dominion stoamer " Sir James Douglas," and arrived at tho head of Bute Inlet 
on the 23rd of May, whore they commenced their survey up tho Valley of tho 
Uomnthco. 

It was estimated that those four Division.-* would complule tho trial location 
survey from Bute Inlet to tho neighbourhood of Fort Uoorgo, about 300 miles, before 
winter sot in. 

The two Divisions, V and Y, completed tho proliminary surveys of the lino from 
Esquimalt to Nanaimo on tho 25th of May. 

With those two Divisions I proposed to make the preliminary buitovs from tho 
Dean Inlet up the valley of the Salmon River, across the divide, and down tho 
Blackwater, whore it would join the line from Bute Inlet, 



Digitized byGoOgIC 



Division T, Mr, J. Hunter in charge, left Victoria on tho lat of Hay, travelling 
hy Itie Bivor Frasor and the Cariboo waggon road to the moutli of Quesnello, wLore 
they met their pack train, with which they proceeded to tho valley of the Black- 
water, where they arrived on tho 1-lth of June, and commenced the survey towards 
tho Bean Inlet. 

Division Y, Mr. John Trutch in charge, left Yictoria on the 1st of June, and on 
the steamer "Sir Jamee Douglas." They touched at Waddington Harbour and 
landed stores for Division X. Thoy also landed Mr. H, 0. TicSeman and Mr. C. 
Horetzky, with a tmall party of men to open Ihe tmil np the Honiuthco Valley, and 
Mr. Hoi-otzky to Inke photographs of tho canyons and other views of general intei-est. 
The steamer reached Kamsquot Bay in the l5ean Inlet on tho 5tUof June, and landed 
Division V and their stores. They commenced tho survey next day up the valley of 
the Salmon river. 

Journey ar.ross the Cascade Mountains from the interior to Bute InUt, 

I left Victoria on tho lUh of Juno in company with Mr. Itobson, the Purvoyor. 
We ti'avelted by the Fiaser Eivor and tho CaribcK) waggon road to Soda Creek, whore 
wo arrived on the 19th of June, and my pack tmin arrived on the 22nd. Next day 
we crossed tho Fraserand travelled on tho trail leading to Lho Chlltcotin Valley. On 
tho second day Mr. Charles Seymour overtook us with eloveti Lillooet Indiana, whom 
wo hud engaged, and wc travelled together. 

* * * On the 29th June wo anivod at the crossing of the Chilicotin 

River whence my pack train and tho Indian pi-occodod weatwai-d to the Chilaeoh 
Depot and Mr, Seymour and myself I'ode on to Puntzee Lake, where we found 
Division S. encamped. I spent two days with Mr. Jennings examining the rather 
broken and rough country on the divide between the Chilaeoh and Chilicotin Bivei-s. 
About 15 miles of line had been located, which from tho proRle, appeared generally 
satisfactory. On the 3rd July we arrived at the camp of Division S, Wr. H. J. 
Cambie in chai'go. They hod completed about 14 miles of location, and their tnal 
lino wa.s some miles in advance on the eJiSt shore of Eagle Lake, which lies about five 
miles to tho south of Lake Tatla in a trough in the side of the hill which bounds tho 
latter. Eagle Lake is about six miles lone;, and a mile from its west end is ihe water- 
shed, from which a rather broad valley descends nearly due south into the Cascade 
(fountains. In this valley there is a chain of small lakes which are the sources of 
the eai-t branch of the Homathco Biver, which flows through these mountains into 
Bute Inlet. The lai<t and largest ofthci^o lakes is Tatlayaco, which is 15 miles long 
and a little over a mile wide; it lies at the entrance of tho pass, and the east branch 
of the Homathco I^iver rushes out of it in a rapid current about 100 feet wide. It 
had been proposed to make '.ho location survey by this route in the hope of finding a 
bettor lino through the mountains than that surveyed in 1872 by Lake Tatla and uie 
west branch of tlie Homathco Blvcr. The object of my Journey was to examine this 
route in advance of the surveyors to ascertain if it had advantagesthat would warrant 
the survey being carried that way in preference to the line of the former survey. 
We left I'^gle Lake on the 5th July, and travelled on the east side of the valley, 
by an Indian trail ; in the evening wu encamped near an Indian Bancherie, on the 
margin of the small Lake Cochin, and the next day on the slope of the mountain that 
bounds the east aide of Lake Tatlayaco. The view southward, from a point near our 
camp, was very grand ; the silvery lake lay at our feet, several hundred feet beneath 
us; from its west bank rose a mountain of dark, jagged and scarred rock 3,000 to 
5,000 feet above tho level of the valley. On the left, near the foot of the lake a bold 
snow-clad mountain loomed up to a great height. These two form the portals of the 
entrance into tho Homathco Pass. Beyond, the view was terminated oy the lofty 
snow-clad peaks of the Cascade Mountains. From our camp, tho trail curves up the 
slopo by wnich the Indians reach the high table-land, which is well stocked with deer 
and mountain sheep, so that wo had to cut a trail to tho foot of the lake and had 
aomo difficulty in crossing a large glacial stream on our way. We arrived there on 
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tho 7th July, and campod noar the outlet of tho lake, which U the east bi-anoh of the 
Homathco Kiver. Tho distance to tbia point from the Rivor Chilacoh, near which 
Division S commenced their surveys, » little over 40 miles. The first half of the 
distance is over a dry morrain formation, the surface broken with numerous dry 
ponds and lakelets, knolls, and gravel ridges, covered with stunted scrub pine, with 
patches of black spruce in low moist ^aces. On the adjoining slopes, there is an 
abundance of Douglas fir of fair quality, and large enough for socE bridging as would 
be required in the neighbourhood. The latter half of the distance is on the slopes of 
tho valley by the margin of the string of lakes which feci the Homathco Rivei'. 
These slopes are broken by aorce deep lateral ravines, and the line will have to nin 
across the faces of some rather steep rocky bluffs on the shore of Lake Tatloyaco. 
But, Eo far, this route appeared, on the whole, tolerably favorable for the line of rail- 
way, with plenty of tiniber suitable for works ot construction. We <:onld not take 
the pack train IJeyond this point, so I sent it back to join the T Division on the line 
from Blackwater to Dean Inlet 

By noon on the Sth July we had got our supplies and baggage I'ftfted across the 
foot of tho lake, and made a cache of provisions for nse in case we fiuled to got 
through to the coast and were forced to return, or for the use of Tiedoman and 
Horetzky's party which we had expected to moot ushera. We then commenced our 
tramp, my party consisting of five Lillooet Indian j^ackers and one Ghilicotin Indian 
hunter as guide. 

About a mile below the mouth of Lake Tatlayaco, a largo glacial stream comes 
in from the north-wost. The weather had been very warm for a week past, and from 
the melting snow in the mountains, this stream was now very high, coming down 
with tremendous force, biinging trees and huge boulders from the mountain aid w. 
Following this up a mile to where the stream is divided by a small islet, we succeeded 
in fblling large trees across, by which we clambered over safely. Haifa milef^irther 
down, alarge sti'eam comes in on the other side of the valley fVom the south-east. 
Here we are fhirly in the monntains, and the valley is contracted almost to a canyon, 
there being only a nan-ow flat with a fringe of trees by tho side of the river, which 
is in fact|>art of the old river bed silted up with deb-itus washed down by the stream. 
This flat IB broken at intervals by rocky spurs shooting down fi-om the mountains and 
abntting on the river. The course of the valley from this downwards turns to within a 
few points of due west, and is tolerably straight for about 20 miles, at which distance 
the view was terminated by nn immense glacici', high up on the side of a mountain 
range which appeared to crass the line of the valley. There was no trail down this 
valley, as the Indians get to the coast by a way over the mountains farther south, so 
that our progress was very slow, being impeded by brush-wood, large trunks of fkllen 
trees, and fragments of rock which had i-olled down from the cliifs near the summit 
of the mountain. We travelled on tho light hank of the river, which here flows 
between two well defined Ganges. The slopes on the south side of that on which we 
were travelling were the more uniform and smooth ; while the other side of the 
parallel range was rugged, perpondiculai- and broken. It took us two days and a 
half to reach the bend of the river about 15 miles from the foot of Lake Tatlayaco, 
where we camped on July 10th. 

J)owD to this point there appeared no very senous engineering difficulties, the 
fall of the valley bemg tolerably uniform and estimated at the rate of about 1 per 
100. But here the river takes a bend to the south-west, apparently cutting throngh 
several broken i-anges of mountains, the noses of which at intervals abut on l£e 
Homalthco River in perpendicular cliffs. The narrow fiat belt by the river side has 
disappeared, except in small iiatchos, and tho valley has contracted to a narrow deep 
defife, but, as fai' as we eonld see, there was no canyon of perpendicular rocks on both 
sides of the river at once. Two days and a half more we toiled along the face of 
those rugged mountain slopes; the weather had become excessively warm, and fiom 
the unusual quantity of snow that had fallen the pi-evious winter, the mountain 
streams wore now roaring torrents which wo had groat difficulty in crossing ; and at 
points whero rocky spura abut on the main river, leaving no passage between, we had 
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to climb Dp oti hands and knooa several hundred feot, — at one place 1,600 above the 
level of the river, — and descend again on the other side of the spur; such journeys 
BometimcB occupying eoveral houre, though the distance across the face of the 
cliff would not exceed a few hundred yai^s. But the mountain slopes are so 
steep and rocky that sometimes our Indian guide had to make a detour to reach safe 
footing, and then fa.<4ten a rope to a tree, throwing us the other end to assist us up 
with some degree of safety. 

At noon on the 14th July we reached the junction of the east and wost 
branches of the Homatbco River. The last seven miles of our journey undoubtedly 
presented grave engineering difficulties. But however difficult we found it to travel, 
owing to the high floods and there being no trail, I had reason to think that a careful 
survey would probably ahovr it to possess advantages over the line formerly surveyed 
by the west branch; therefore I thought it advisable to let the survey proceed by 
that route, and accordingly prepared topogi-aphical sketches and instructions for Ur. 
Cambio which 1 sent back by the Indian guide. I was much concerned at the non- 
appearance of the trail party under Ur. Tiedeman, which had been landed at Wadding- 
ton Harbour on tbo 3ra June, whence four days canoeing should have brought them to 
within 12 miles of whore we were now encamped, with the Waddington trait over 
half the distance. In two hours we succeeded in throwing a bridge over the canyon 
on the west branch of the Uomathco and I sent some of my Indians ahead to make 
a reconnaisance and fire off rifles to attract the attention of the trail party, who, we 
supposed, could not bo far off. In throe hours they returned, reporting that they 
could not succeed in biidging the large stream that comos down fi-om Tledeman's 
glacier; they had thrawn across it six of the largest trees they could find standing 
on its banks, which were whipped away by the torrent like so many chips. Our 
case was now becoming serioue, we had but four or five days' supplies, left and feared 
that the ti'ail party might have been detained by some difficulty with the Indians. 
We held a consultation to decide whether to go on or return, when our Indian guide 
said he could take us to the Waddington trail ny making a detonrof one day's journey 
up the bank of Tiedeman's Siver, and crossing the glacier out of which it issues. Ac- 
cordingly, on the 15th July, wo started at 6 a. m., and m two hours arrived at the glacier. 
We had some difficulty in ascending the fkce, which is an irregular slope covered with 
loose rock and boulders. It is about 200 feet high at the face, and, as far as wo could 
F>ee, was fully 16 miles in length, at the foot, and from half a mile, to three miles in 
breadth. The river rushes out of three tunnels, and the glacier is serrated length- 
wise with ridges and crevasses ; the latter partly filled up with bouldei's and detritus 
from the mountains. In fkct, it has the appearance of having broken away in a body 
from the mountain bringing a portion of the latter with it Its altitado is about 
2,000 feet above the lovelof the sea. We succeeded in crossing safely by intricate 
windings on the broken surface to avoid open crevasses, in which we could hear 
the water gurgling beneath the boulders with which thev were partially filled up. 
The sharp ridges were clear ice, along which we crept on hands and knees. Asoond- 
ing the south-western slope of this glacial valley, we travelled the rest of the day on 
an elevated plateau, well timbered, and dotted with several small lakes. Towards 
evening we descended with difficulty by a lateral valley to that of the Homatbco, 
where we found Mr. Tiedeman in charge of the trail party, encamped on the same 
spot where Mr. Waddiiigton's men were murdered by the Indians in 1864. 8ince our 
Bui-vey of 1872 the Indians have removed all traces of the murdered men's camp, and 
burned the timber and brush which then grew thera. Mr. Tiedeman had misunder- 
stood the main object of his work, which, according to my written instructions, was 
to push forwai-d as I'apidty as possible to meet me, throwing log bridges across the 
larger streams while the water was low, and improving the trail on the return 
journey. Instead of doing this, he had made only a few miles of trail with ti-estlc 
bridges MS feet wide for pack animals. As the survey parties would not get into the 
mountains before the nvers wore low, I desired Mr, Tiedeman to break up the trail 
party and join Division X to take the topography of the country. 

On July ItJth, we continued oui* tramp down the Homatbco Valley, following 
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the Waddingtoh trail; the woather'continuod oxcessively warm and the streams 
were stili risiDg, On i-ooching tho head of the Grand Canyon we found the river hod 
carried away the bridge which Mi: Tiedeman hod constructed round the face of the 
cliff, so we had to climb up by a crevasse in tho rock, 400 feet, to roach the trail, 
which crosses over the shoulder of a mountain. In like manner we lound all Ihe 
bridges he had made carried away, so we had a repetilioti of climbing precipices aud 
bridging torrentfi. Wo had expected to reach the camp of Civision X in two days, 
bnt on Saturday evening we came to a torrent over which we could tind no practic- 
able means for throwing a bridge. So we had. to camp, and, as wn wei-e out of meat. 
I sent the Indians out lo hunt; they soon returned with a hirgc black bear, thud 
relieving us of all apprehension on tho score of provisions. Next day we commence-i 
to construct an Indian fly bridge, but, as we had only one axe left and bnt little spare 
rope, we bad to make lashings from the tuner bark of cedar, so that it took us seven 
boui's to complete the bridge, which, when finished, looked like a fishing i-od and line 
hanging over the torrent, the butt end resting on the ground and loaded with boulders. 
We managed to crawl over thia and drop down safely on tho other side of the stream. 
Six hours more of a hai-d ati-uggle among tangled creepers, over huge trunks of fallen 
trees and masses of detached rocks, brought us to the camp of division X. This 
party had completed Id mites of trial location. I remniued with them two days, 
examined their plans and profiles ; these showed the line to bo generally satisfactory 
and a great improvement on the preliminary survey of 1872. On the 20 lb, wo 
dropped down the river in a largo canoe to Waddingtun Harbour, where tho steamer 
" Sir James Douglas." arrived next morning. After discharging cargo the steamer 
started back for Victoria, arrived at Departure Bay and took in coal; on the 2Ctb 
July we ai-rived at Victoria much bruised and shaken by one of the hardest journeys 
yet made on the surveys. 

Meanwhile Mr. Jarvis and party, who left Fort George in December, 1874, to 
esamine a route across the Bocky Mountains by the north branch of the Franer River 
and the Smoky Biver Pass, had airived at Winnipeg, and i-eportcd unfavourably of 
that loute. It was therefore decided to make the trial location surveys from Fort 
George eastward vid the Yellow Head Pass, and a party was formed in Ottawa, with 
Mr. George Keefer in charge, to execute a portion of this survey, comntoncing at the 
summit of the Yellow Head Pass, and working westward to Tete Jauno Cache, 
thence down the Fraser to meet another party working up. 

Mr. Keefer and party i-eochod Victoria on the Irith July, and before I arrived 
they were on their way to their appointed work, but I sent a messenger after them 
\f ith detailed instructions for the pi-actical carrying out of the surveys committed to 
their charge. The messenger overtook the party in the valley of tho North Thomp- 
son, and Mr. Keefer has since advised me of their arrival iu the Yellow Head Pass 
and the commencement of the surveys." 

Jaumey/rom Dean Inlet across the Cotcade Mountains by the Salmon Eiver Pass. 

I had estimated that the Divisions Y and Y would connect their sm-veys on the 
Salmon Biver before the end of August. On the 23rd of that month, therefore, I left 
Victoria on the steamer " Sir Jamos Douglas." We called at Wadding ton Harbour 
on Bute Inlet and landed supplies for the X Division, and on the 28th wo arrived in 
Kamsquot Bay on the Doaii Inlet, where we found Mr. Tiutch and party (Division 
T,) encamped on the spit of land that forma the south side of the harbour. They had 
joined their surveys with those of Division Y a week before, about 50 miles uji tho 
Salmon Biver, and had then returned to the coast for instructions. I immediately 
had the party I e-organizod for tho survey from Kemauo Bay, on the Gardner Inlet 
across the Cascade Mountains, towards Lake Francois, sending somo of the men home 
to Victoria and replacing them with Indian packers whom I liiiU brought with me by 
the Homnthco Pass. The steamer loft with the party on tho 1st September, and on 
the Jtrd arrived at Kamsquot Bay, whero the party disembarked to commence the 
Burveys. 
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In my report of tho work of 1374, Kameqaot Bay is described as being formed 
on one side by a tongao of land aboat two miles in length, projocting into the Dean 
Channel: the Kamsquot or Salmon Blver Sowing into uie channel on the other sido 
of the tongao. This tongue has been formed by the debris brought down by the 
river, which lias burst through a curtain or saddle of rock about 400 feet high, which 
stretches across the mouth of the valley. I engaged Indians to pack my l^gage and 
supplies across the mountains, and on Afonday, the 30th August, they had got every- 
thing to tho head of the canyon through the saddle of rook about 2^ miles on the lino 
of survey. N'oxt morning, we all embarked in a large dug-oat canoe, being eight 
persons in all, besides baggage and supplies. Tho stream varies from 1 50 to 300 feet 
in breadth; it is very I'apid, and the canoe was forced up by poling. Insomeplacos 
the rapids were so bad that we had to get out, and the Indians, wading in the water, 
lifted tbo canoe up by hand. We made about 12 milod the first day, and at noon on 
tho second day wo wero at tho head of canoe navigation, near the 19th mile of the 
survey. The valley, up to this point, varies from a quarter to three quaters of a 
mile in breadth; the river, meaniering through tho valley, washes the nase of tho 
rocky slopes on either side ; low alluvial flats, heavily timbered, intervening. 

From the head of canoe navigation our supplies and baggage had to be packed 
by hand. We fbllowed the trail made by the V Division under Mr. Trutch, which 
led alternately over flat benches, varying in height fram 20 to 200 feet above the 
level of the river, and along the steep slopes of the hills which are in many places 
slides of loose rock. The superior ranges of snow-clad mountains are at a consider- 
able distance from the river, out, in a few places, a spur shoots out and extends to tho 
river, abutting on the same in a perpendicular rock-face, leaving no passage between. 
The heaviest of th^e is about tho Slst mile of the sui'vey, and the trail goes over the 
spur about 600 feet above tho level of the river. On the second day from the head 
01 canoe navigation, we reached Yeltesse, or the Salmon House, 34 miles from the sea 
on the line surveyed. Here tho river rflehes through a narrow rocky gorge, the 
lower ledge of i-ocks being about 20 feet above the level of the river, over wnich there 
is an Indian bridge or platform of round timbers. Immediately below this there is a 
fall of about 15 feet, over the face of which tho Indians have constructed a screen of 
wythiea, to which we hung pockets of network fbr catching salmon as they endea- 
vour to leap the fall. 'The salmon, stinking against the screen, fall into the pockets. 
Tho rivor is well named tho Salmon Hiver, as it swarms with that fish. On my way 
np, tho Indians with tho canoe polos speared what we required for food, some of the 
fish weighing over 30 lbs,, and at tho bridge they wore constantly carrying away 
salmon that were caught in tho nets. These are callod "Stick Indians," or dwellers 
in the forest. They appear to be of tho same race as the Chilcotins, certainly they 
intormarrv with thorn and understand their language. They are mountaineers ; not 
large in physique, but wirey, and have been of great assistance in packing for the 
surveying parties. At Yeltesse we are clear through the high ranges of the Cascade 
Mountains, and the river comes to this point in a deep groove in the central plateau, 
which is of volcanic formation, the i-ocks being mainly basalt, Tho survey followed 
tho river for about 30 miles above this place, but the ti-ail goes up a parallel valley 
to the south. In this there are snvoral smalt lakes, the largest, Tanyabunket, being 
al out six miles in length. This valley, at the lower end near Yeltesse, is about 1,000 
feet above the level of tho rivor ; at the upper end, 30 miles distant, they are nearly 
of the same level, and there the trail leaves the valley and crosses the Salmon Rivor 
to the north side at the point which wo i-eochod in our exploration of 1874. 

On the 8lh July, I started with my pack train eastward fi-om Yoltosso, to 
examine tho line of sui-vey in tho Salmon River valley and across the Divide to the 
Blackwater, thence down the same to its junction with the lino from Bute Inlet. The 
whole of this portion of the line is in a depression of tho central plateau, and pi-esenta 
no engineering difficulties till after its junction with the line from Bute Inlet, On 
the 18th September, wo reached Mr. Bell's camp (Division N), on the Blackwater. 
About seven miles above this point the river is crossed by the telegraph trail. Mr. 
Boll and myself spont several days examining tho rather rough country which forme 
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tiie watershed between the BlnckwAtor and Chtlacoh. We followed up the valloy of 
the latter 20 railee above the point where the tine of bqi-voj leaves it, and found that 
it widened ae we ascended. A branch of the river, coming in from the west bja 
broad valley, appears to torn the north ond of the range which divides it from tho 
Blackwater, and gives facilities for a deviation of the Tine to Dean Inlet, by which 
much heavy work would probably be avoided. 

On the 23rd September, wo left Ur. Bell's second camp on the Blaokwater, and 
proceeded on onr homeward journey. Weixsached the confluence of tho BlncJiwater and 
NaKcoonthe2Gth, and, following up the valley of the latter about 20 mile?, we arrived 
at tho camp of Mr. Jennings (Division R,) on the 2Tth. Tip to this point and several 
miles above it, the Kazco is a fine open valley ; tho river, 80 to 100 feet wide, winds 
through extensive natnral meadows with groves of spruce, black fir and aspens at 
intervals. We travelled on the trait up the Nazco Vafiey to tho lakes on the centi-al 

Slateau which form the sources of the river, then crossed to the Alexis Lakes and 
own to the Chilicotin Yallev- which we followed nearly up to its junction with that 
of the Fraser, then up the latter to Soda Craek, which we reached on the 7th of 
October. I left my party at Soda Creek to take the train to winter quarters near 
Kamloopa, and travelled by stage and steamboat to Victoria, where I arrived 16th 
October. 

On the I5th October, the Divisions S and X, connected their sui'veys on the 
east branch of the Homathco Yalley, on the line from Bute Inlet to the Yellow Head 
Pass, and retnmed to Yictoria. On the 20th, the Divisions R and N, connected their 
surveys on the same line, near the month of the Nazco lUver, The former party 
returned to Yictoria, and the latter went to Fort Gwxge to complete their plana and 
continue the survey eastward dnring the winter. 

The Division Y, completed a trail sui-vey of a line from the Kemano Bay on 
tho Gardner Inlet, up the valley of the Kemano River and across the Cascade 
MonntAins, to the first lake on their eastera slope, whence the waters fall into tho 
Nechaco River, and returned to Yictoria on the 2lst October. About the ond of the 
month, the Division H, undertho charge of Mr. GeorgoKeefer, had to stop the location 
eui-vevs fVom Yellow Head Pass westward, and they went Into winter qoartei's at 
T6te S^aune Cache, for tho purpose of making tri;il surveys, in advance of fie location 
Burvev, during the winter, whenever the weather would peimit. 

The Divisions T and Y continued the loeation of the line on Yanconvor's 
Island, between Esquimalt and Nanaimo, till the 9th of Decomher when tho weather 
had become so inclement that they could not work. They were within 8 miles of 
each other, so Ihey connected their location surveys with the trial line previously run, 
and retamed to Victoria. 

The Choameh around the Valdez Iikmds. 

On the 29th October, I left Yictoria in the Hudson's Bay Go's steamer " Otter," 
and next day arrived at Cape Mndge, whero I engaged a. canoe and a good crew of 
Indians, to make an examination of the several channels that separate the Yaldez and 
a number of email islands that lie at tho entrance to Bute Inlet. I spent ten days on 
this work ; made a track survey of the channels that divide the Yaldez Islands^to 
replace in some measure the plans of 1872 which had been destroyed by fire. We 
crossed the Arran Bapids, between Stewart Island and the mainland, when the tide 
was running very swiftly, then went up to tho Estero Bat^in, of which I made arough 
sui'vey. This basin is at the head of tho Frcdorick Arm, and tho tido flows in and out 
thi-ough a channel about a third of a mile in length, and 50 to 130 fcot in breadth. 
Between the head of the basin and Bute Inlet, there is a depression in the rocks across 
which it appears feasible to constmct a railway ; thence along the edge of tho basin to 
the head of the Frederick Arm. From this point to a good landing on Yancouver's 
Island, the distance is about 16 miles, almost in a direct hne by the ^odallos Channel, 
in which the highest rate of tho tidal current does not exceed three knots per hour. 
The navigation to the ocean by the north end of Yanconver Island is also free frota 
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danfrerous rapids. After completing the survey of the banin, we descended Iho 
Fi'^erick Ann and went up U> the head of Phillip Arm, where & rivei' 300 feet wide 
enters through an open valley. It had been reported by a perBon exploiing for 
minerals, that there waa a poanible connection between thiH valley and the Ilomathco, 
but, from a careful examination of the weet eidc ol the latter, no depression could be 
found fca.siblo for carrying a railway across. We returned home by the Nodallea 
Channel and Discovery Pasaage to Cape Mudge where we were detained two days by 
adverse winds coming up the Strait of tieorgia. Ou the storm ab.iling, we cosBtod 
down to Comox, where 1 look passage In the steamboat for Victoria. 

This work was done in a tanoo in the woiwt ecuson for navlgjition, when, as we 
afterwards learned, the Pacific Coast was strewn with wreckM. We had fog and rain 
in abundance, and, by the scudding of the cIuuJm, there was evidently storm witlioul; 
but we had no difficulty in finding our way thi'ougb I'ain and mist, and tbo wind did 
not affect us, so coniplelely are these channels sholtoiod by the high land and I'Ocks 
which they separate. I feel confident that a steamboat properly constructed could 
take a railway train im board and pass t'afely at all seasons of the year from any 
convenient point on Bute Inlet to a good landing on Vancouver's Island near Soymoui* 
NarrowH. The only difficulty would be the swiftness ot the current at acertain state 
of the tide; but the worst rapid could be avoided by using one of the cross channels 
that divide the Yaldez Islands. 

Character of the Line from Bute Inlet to Siver Steimrt. 

The Homathco Valley at the head of Bute Inlet is a mile and a half or two 
miles wide on the bottom flat which is bounded by precipitous mountain slopes. The 
general direction of the valley is north and soath, and it decreases in breadth as we 
ascend, till about 30 miles from the Inlet, whore the mountains close in and the river 
rushes through a narrow, rocky canyon or chasm. It is a turbid rapid stream about 
300 feet in breadth, but at places it spreads out to over 1,000 feet, divided into several 
channels by low alluvial islets from the detritus brought down by the river. These 
islets are covered with spruce, poplar and heavy cedar trees. The river, in winding 
through the valley, alternately washes the base of iho i-ocky slopes on either side, 
entering the Inlet on the west side. The located line commences about the contro 
of the valley on the high water lino at the head of the Inlet, from which a pier of 
2,400 feet in length would reach a depth of 24 feet of water at low tide. Around this 
pcnnt there is good anchorage. 

The line takes a course nearly dno north up the centi-e of the valley for a littlo 
over a mile, near to the foot of Mount Evans ; it then cui'Vos away to the west, 
crossing the river — 300 feet wide— near the second mile, Neai- the third mile it 
curves away back to a course nearly north which it follows to the 10th mile. Up to 
this point it is on a timbered flat nearly level and the work will bo light, but hero the 
river washes the foot of the mountains, and the line is can-ied on the face of tbo 
rugged slopes for four miles, where the rivor bends off to the other side of the valley, 
and the lino is again on the flat land. The proportionuto length of those altornato 
sections from the head of the Bute Inlet to the foot of the Groat Canyon is 22 miles 
on flats with light works, 8 miles on the face of mountain slopes, requiring heavy 
rock cutting and four short tunnels, making altogether a length of about 1,'iOO foot of 
tunnelling. The cuttings, however, are short, through nan-oiv rocky wpurs, few of 
them exceeding 30 to 40 feet in depth at the centre, falling olf rapidly to oach end 
nnd latterully towards the rivor. The gradients in this section are generally easy, the 
largest being 58 feet per mile for half a mile in length, and (he sharpest curves have 
a deflection of six degrees for chords 100 feet long, equal to a radius of fl55 foot. Tho 
streams crossed on this section are i tho Homathco Bivcr — 300 feet wide,— six lateral 
glacial streams — 20 to 100 feet wide. Some of those have brought down largo 
Quanttties of debris from tho mountains, raising their beds across the Ilomathco 
Valley considerably higher tlian the land a few hundred feet from each side of the 
stream. To avoid thii difficulty, the line has been carried, in some instances, to tho 
11 



Digitized byGoOgIC 



fuot of tho mountain stopos, where the bed of the sti-eam is lower than the odjoioing 
land ; in other cases the stream will have to be diverted. None of these streams are 
deep, but they are very rapid. 

From tho 30th to the 50th mile is through the heart of the Cascade Mountains 
and, with al'ew intervals, the river rushes through a continuous canyon. At tho 39th 
mile is the junction of the east and west branches of the Homathco River. The 
survey of 1872 followed the west branch, which rises so rapidly for six miles that it 
was found necessary to go back to the 29th mile, and commence rising on the 
rugged i-ooky slopes, with a gradient of 100 feet per mile, which is continnoua 
to tho 44th mile with oxcossively heavy works. The present survey follows tho 
east branch of tho Homathco, but the trial lino showed a rise of 175 feet on tho first 
ti miles. To ease this gradieni, a line has boon projected fram the tross sections, 
which it is beiioved will give tho boot gradients obtainable, without greatly inci'oasing 
the rock excavations. This throws us back to tho 34lh mile, between which and tho 
63rd mile, tho profile, as shown by the dotted lino, is only approximate; for whon 
tho trial lino was completed and tho now lino projected, the season was then too 
far advanced to attempt t1ic location. 

Tho following are the gradients through the heart of the Caecodo Mountains, 
commoiicing at tho foot of tho canyon near the 30tb mile : — 
2 miles of 2.25 per 100 — )i0.72 foot per mile. 
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averaging 87.10 feet per mile. 

There will be a large quantity of rock excavation throughout this section, 
including sovoral short tunnels, but the reduction in heavy works is veiy considerable 
compared with the lino surveyed in 1872, on which tho average length of tunnelling 
in theCtiscade Mountains was fully throe miles; on the present line it will not 
exceed two miles. 

From the 60th to the 61st mile at the foot of Lake Tatlayaco, the rise is 507 tect, 
being an average of 46 foot per mile. The highest gradients are one of 79 foot per 
mile for a mile and a half and another of 66 feet per mile for tho same distance. None 
of the other exceed 1 per 100, The works on this section will bo throe miles heavy 
rock cutting and eight miles of light and medium work. 

Near tEe 62nd mile, the line crosses the Homathco River — 100 foet wide — close to 
its outflow from Lake Tatlayaoo, which is 2,712 feet above the soa level, thence the 
line follows tho oaatem shore of the.lako to its head at tho 77th mile, with variable but . 
generally easy gradients. Near tho foot of tho lake the works will bo hoavy for 
about a mile, consisting of rock cuttings and two tannols, each 300 foet in length. 
Along the shore of tho labe the cuttings will not bo deep, but principally in rock. At 
the 65th mile the lino crosses Cheshee Kiver, a glacial stream 100 foot wide. 

At the 77th mile, near the head of Lalce Tatlayaco, we ai-o fairly through the 
Cascade Mountains, and the line thence to the cirossing to the Rivor Frascr above Fort 
George, about 240 miles, traverses the Central Plateau, between tho Cascade and Kooky 
Mountains, by some of tho numerous valleys and lake basins with which it is indented. 

Near the 94th mile is tho summit which divides the waters flowing oastwaiYl to 
the Frasor and woatwai'd to tho Pacific Ocean. It is 3,500 foet above the sea level, 
and the rise to it from Lake Tatlayaco is almost continuous, there being only a few 
short strotches of level intervening. The highest gradient is 1 i>or 100 continuously 
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fbr eight miles ; the rest are easy. The works on this soction will bo moderate ; tha 
cnltiags are priacipalljr iu gravel and boulders, with a small pt-opoition of i-ock. The 
heaviest works will be the crossing of the ravines, one of them 500 feet wide at tho 
top and 111 feet deep, the other 400 feet wide and 113 feet deep. Both of thom 
slope to only a few feet in breadth at the bottom. 

From 96 to 101} miles the lino rnns along the south-east shore of Sagie Lake 
with easy, undulating ^-adients. Thera will be a considerable quanlity of roek 
cutting in this section. Hence to the Chilancoh Valley the line follows a depres^^ion 
in the plateau, apparently tlie ancient bed of the lake and river. The gradients are, 
except 1 per 100 for four miles, generally easy, descending to the Chilancoh, which 
is 2,975 feet above sea level where tho line crosses the river which Is 30 feet wide. 
This section is broken with ridges of sand, gravel and boulders, and small dry pon'is. 
The works will not be heavy. 

From the Chilancoh to the croi>sing of the Chilicotin River at the 139th mile the 
line is over a i-olling country. From the 122nd to the 130th mile it passes on the 
north-west of Funtzee Lake, well up on the slope, in order to suimount the plateau 
between that and the Chilicotin Valley. Tho highest point is at 133 miles and is 
3,467 feet above sea level. The rise is almost continnons from the Chilancoh to this 
point, but the highest gradient is 1 per 100 foi* a mile and a half. Hence, the line 
descends with easy gradient to the Chilicotin Valley; croaaiog the river — 120 feet 
wide — near tho foot of tho Chislcut Lake ut the altitude of 3,290 feet above sea level. 
From the Chilicotin Valley — 139 miles — the line roaches tho highest point of 
the plateau ut 153 miles, with easy andalatinir gi-adients. This point is 3,605 foot 
above sea level. Hence, to the west end of Lake N^estacho at 162 miles, the gradients 
are very easy, that point being 3,470 foet above sea level. The whole of this section 
from 139 to 162 miles is over an arid country of sand, gravel and boulders, and the 
work will be very light. 

From 162 miles the line runs along tho slopes of the valley by Lakes Nestacho 
Zozatce and Teha-sin-il-til to 167| miles with easy gradients, but on half the distance 
there will be some rather heavy rock cutting: the oalance will be light work. 

From the last point — 167f miles — tho Sazco River, here only 20 feet wido, flows 
into a canyon, the head of which is 3,419 fhot above sea level. The descent through 
tho canyon, eight and a half miles in length, is at a uniform i-ato of 1 per 100. Half 
thedistanco is curvature, varying from 1,910 to 1,433 feet radius. The upper part of 
the canyon is composed of basaltic rock, the lower part conglomerate. There will 
be some heavy rock cuttings in this section. 

From 17(^ miles, at the foot of the canyon, the valley widens out so that between 
this point and the junction with the Blackwater, there is scope for more than one line. 
The line located has been chosen to shorten the distance as much as practicable, and 
to koep (iff the low lands which are subject to overflow, so that tliere are p<>inte at 
which it may be found desirable to mako short deviations to reduce the quantity of 
rock excavation. The altitude at the foot of the canyon is 2,985 feet, and at tho 
mouth of the Xiizco :i,680 ftefc above aea level— a fall of .H05 feet in 43 miles. The 
highest gradient 0.50 per 100. On some portions of this section there will be a con- 
siderable quantity of rock cutting, more especially on tho shore of Lake N^azco fh)m 
the 178th to the 182nd mile. The balance will be light work. 

There are six crossings of the NazcD that will require bridges of one span of 100 
feet, with about 50 feet of trestle bridging at each end, unless thero aro stone abut- 
ments. One bridge will have two spans of 100 feet each. The lower choi-ds of these 
bridges will be only a few feet above flood level, sufficient to allow trees to float undei- 
freely. 

From the month of the Nazco the line follows down the valley of the Blackwat«r 
55 miles to the 234th mile, where the altitude is 2,537 feet, giving an average ikll of 
9} feet per mile. But tho gi'adionts aro undulating, and there are Ihi-ee sections of 1 
per 100 making an aggregate of one and a half miles in length. About four miles of 
this section is on i-ock formation and the cuttings will bo rather heavy. The balance 
is principally on (gravel »nd boulders, probably resting on solid rock. The river is 
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very ci-ooked id tbis part of the valley and tbo line oi-oases it throe times, requiring 
one bridge of two spana of 100 feet each, and two bridges of throe spans of 100 feet 
each. 

From 234 to 237 miles tbo lino ascends the slope of the valley obliquely on to 
the plateau, which divides the Blackwater from tho CtLilacoh Valley, with a gi-adient 
of 45 foot per mile. On this length there will bo some heavy rocU cutting and two 
tunnels, one 1,300 fool, the other 600 foot in length. 

At 237 miles the altitude is 2,683 feet above sea level; thenco tho plateau is 
ci-osBod in straight line with easy undulating gradionta to 247 miles. The formation 
is sand and gravel, and tho worts on this soction will be light. The hoigbt of the ■ 
last point is 2,594 feet above sea level. Uonco tho lino doaconds tho slope by s, acr- 
pentine coui-se to the Chilacoh Valley, with gradients varying from 0.20 to 1 jior 100. 
There are about four roiloaof the latter in sevorni lengths with sti-otchos of level 
between. Tho formation is sand, gravel and bouldoi's, and there are no deep cuttings, 
but there are several deep ravines to bo <M'ossed. The largest of those i^ 500 feet 
at top, 10 foot at bottom and 110 feet deep. 

At 25(ii milos the line crossea tho bottom flat of the Chilacoh Valley 2,400 feet 
wide, roquirinc an embankment or trestle work 30 feet high. The river is 120 feet 
wide. R-om this the line follows tho Chilacoh Valley down to Its junction with that 
of tho Stewart at 289| miles. The gi-adients aro very easy, tho altitude at the 
Chilacoh being 2,225 feet and at the Stewart 2,055 feet. On tho first twelve miles tbo 
works will be very light, but on the next five miles the river has cut through a 
range of hills and the valley is contracted ; on this last section there will be some 
deep cuttings in sand and gravel. 

Tho lino at 273 miles is 2,120 foot above soa level, and thonoo to 286 miles the 
gradient is almost uniform at eight feet per mile. Tho works would be very light 
but for several diverpions of tho river, making an aggrogato length of 4,000 feet. 
The catting for these diversions will, howovor, not bo deep. It is a sluggish stream 
rising to within a few feet of the level of tho flat through which it winds. Oa the 
last three miles, to, tho junction with the Stewart Valley, thoie aie some deep 
cuttings in sand and gravel and three short cuttings in rock. 

Sotwcon tho 257th ai.d 289th mile tho lino crosses the Chilacoh River three 
times, and will require two bridges with one span of 100 feet, and one bridge with 
two spans of 100 feet. This is tho point to whiuh the trial location survey bad been 
carried in Octol>er, 1875, and the result is to a certain estont satisfactory. The ex- 
cessively heavy works through the Cascade Mountains, required on the linesurveyed 
in 1872, have by the last survey been rodiicod to practioaolo limits. The longtJi of 
tunnelling by the former was fully four milos; now it will not exceed two miles. 
Tho rock excavation and bridging over deop ravines have boon reduced in propor- 
tion, OS the fbrraation lino is now at a much less height above the level of the 
Homathco River. Tho gradients are also considerably improved. 

On tho othoi' hand, tho lino by tho River Nazco has not proved so fuvonrablo aa 
was anticipated. 'I ho canyon at the head of tho valley is eight miloa in length with a 
oontinuouB gradient of 1 per 100 and heavy rock cutting throughont. There is also 
some heavy work on two or three milos in tho Blaokwater Valley. 

The length of fine on which very heavy rock excavation and tunnelling 
occni'8 ia about 50 miles, viz : — lu tho Cascade Mountains 40 miles; in tho Kazoo 
canyon eight milos, and in the valley of tho Blackwater two to thi-oo milos. It ia 
not necessary here to enter intoa further classification of tho works, as thequanlities 
are being taken out from which an appro.iiraate estimate of tho coat of conatruction 
will be obtained both on this and other lines. From Stewart Rivor to YoUow Head 
Pass the lino will be common to all those terminating at, or north of Bute Inlet. 

The Divtsicins M and N have boon engaged during last winter and spring in 
continuing the trial location of this portion of the line. A report has been i-eceived 
fivm tho former, dated l.^th Januaiy, 1876, accompanied with plan and profile of 22J 
mites located from tho summit ol Yellow Head Pass westward. A subacqacnt 
roport statoa that the party have boon engaged during the winter running trial lines 
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in advance of location, and that thej were prepared to reenme the latter as Boon bs 
the country was clear of anew, A branch of the River Fraser rises on the west side 
of the Yellow Head Pass within half a mile of the nummit, which ia the eastern 
bonndarj of the Province of British Columbia. The river flows westward throngb 
Yellow Head and Moose Lakes, and the line is located on the north side of these 
to within four miles of the foot of the latter lake. 

In thodistancelocated'~22^ miles— the fall is 313 feet. Of this fall 93 feet takes 
place in the two and a half miles from tbe »<umTnit of the pa s to Yellow Head Lake, 
in which there is a gradJont of 1 per 100 Jor a milo and n half. The rei^t of the fall 
is between llie two lakes, on which there are (wo gradients of 1 per 100, making 
altogether a length of two miles. On. the shores of .the lakos the gradients are 
undulating and easy. The works on'lhis section will not be heavy; a few of tho 
cuttings will reach 20 (o 'SO feet in depth, but chiefly in sand andgravel, with a few 
short cuttings in rock. 

A report ft-om the Engineer in charge of Division If, dated Uay 2nd, 1876, 
statee that the party had been runnirg trial linos during the winter, but resumed 
locution on tho 29th February, and they had reachod and ci-oascd the Biver Fi-asor 
20 miles above Fort George. A plan and profile accompanying tho report show this 
section to be 29 miles in length. 

The distance froin Bute Inlet to the Junction of the Chilacoh and Stewart 
Valleys baa beeii stated to be 289f miles. From this point the lino has been continued 
along tho right bank of tho Stewart River, eroBsing tho latter near the 297th mile. 
It follows the left bank to the 302nd mile, when it makes a sharp tarn to the north 
up a narrow valley parallel to the Fraser. At thn head of this valley — 308th mil© — 
is the summit of the divide between the valleys of the Stewart and tneFrasor. From 
this summit the line descends obliquely the elope of the latter, and crosses the river 
at the 318^ mile. The line on the banks of tho River Stewart nnd the lateral valley 
up to the 301st milo is on fertile flats, with easy gradients and the work will be light. 
The altitude at the crossingof the River Slowart is 1,950 feet above sea level. The 
river is 500 feet wide with 20 feet depth of water and a rapid current, Tho bridging 
<if this will be a difficult piece of work. The ice piles up on the sides of tho river to 
a height of Ave to ten feet. The summit of the divide is at 307} miles, and, ascending 
this on tho south side there are three lengths aggregating three miles of 1 per 100, 
and, descending the north slopes, there are Ave miles of the same gradients on three 
lengths, with short pieces of level between. Crossing the divide from 30R to 313 
miles, the counti-y is serrated with sharp ridges and narrow deep ravines, on which 
there will be very heavy excavations 20 to CO feet in depth, chiefly in clay. On the 
restof tho distance the works will be very light. The Salmon River is crossed at 
316} miles. It is 80 feet wide, but subject to overflow its banks. Tho Fraser, 
where the line crosses, is 700 feet wide, between walls of solid rock; it is 30 feet 
deep at flood with a very rapid curi-ont. This crossing only appoars suitable for a 
suspension bridge, and it may be found necessary to select u crossing where tho river 
is not so contracted, and tho current is less swift. 

Character of the Line from Dean Iniet to the Blackwater VaUey. 
Tbe line of this preliminary survey runs up tho valley of tho SjUmon River, 
which rises in the central plateau and flows nearly duo west through tlio Caecado 
Mountains tfj Dean Inlet; it then crosses the watershed to the head of tho Black- 
water, which river flows nearly due east to the Fraser. The line follows this to the 
intersection of the line from Bute Inlet. Thence to Yellow Head Pass is common to 
both lines. Topographical sketches and some ci-oss sections were taken to a sufficient 
breadth to project a line fbr location, and, as a location survey is now in pi-ogress of 
that portion of tho line through the Oascade Mountains, it is not necessaiy to enter 
very minutely into a description of the preliminary line. Tho following table shows 
the gradients taken at points where there is a very decided change in tho rate of 
inclination, disregarding minor variations. The remarks in the margin will 
fiufflciently indicate tbe ^aracter of the country and works reijuired. 
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rafifa of QratUents. 



i iDiteB 
IT miles 



8} mlleB 
2 mi lei 
3} miles 



Level 
S3 feet per m 

31 f«ct per m 



49 feet per 
4a j feet per 
8i> feet per 

Level 

26} feet per ci 

166 feet perm 
90 feet per tn 
100 feet per m 



On Sat toDfrue of Und, lontb shore of Eanigquol Baj. 

A quarter of a mile of ibis is through a cnuyon. Rook catting. 

The line is on the wrong side of the river with a large quanlitj oT 
, rock culling and some tuanelliag. On the other sidn are 
I timbered Oats with rock coming to the natei'a edge for a short 
I apace at three diSbrent points. Lino being located on that side 
I will cross iiTer neat IStb mile. 
mile > None of the cutting! will extend 3E feet in depth, but will be 
mile J chicfl; in rock. 

mile I Tunnel half a mile ia length through rock. Rest of the cuttiDg 
I moderato. 

! At Yelteise or Salmoa HoDse, cross rirer 160 feet abore water 
I with bridge 900 feet long. One tpan of 200 feet over the cbasni 
I and T spans of 100 feet with a height of 40 to Sufeet. 

HfKTj rock cuttings. 

The canyon. Very heavy work. 
! To bead of canyon. Heavy rock euttiags. 
I Heavy rock cattingg. 



At Yeltoese, 34th mile, ia a fixed point, and tho lino cannot l>o altered. Itwill 
bo seen that, with the exception of a half a milo of tunnelling, there are no very 
great difficaltioa up to this point and the gradients ai-enotbad. Here wo are entirely 
through the superior snow clad ranges of the Cascade Mountains, and from tho head 
of the Canyon to this point tlio i-ivor finds its way in a deep groove through the 
rolling hills of the central plateau, and tho greatest engineering difficulties will be 
on Iti milei from Yeltosso upwards. It is possible thut a uniform gradient of 
about 84 feet per milo could be obtained with heavy rock cuttings and little, if any 
tunnelling; but a careful location survey can alone determine this. 

Tho altitude at the 53nd mile is :t,003 feet above eea level. The line follows 
the north bank of the river to 59J- miles, whore ii commences to ascend tho slopes of 
tho valley of tho plateau which divides the head waters of the Salmon River and tho 
Blackwater. Following a chain of small lakes it reaches the highest point of th» 
divide near Basalt Lake, at 86| milex, 3,700 feet above sea level. In ascending to 
this plateau the highest gradient is 1 per 100 in four lengths, making together a 
little over seven miles. The gi-adionta on the plateau aro easy and undulating. 

From tho 52nd to the 65th mile there wilt be heavy rock oxcavaiion, thence to 
the summit the i>x;k will be moderate. The cuttings will be generally under twelve 
feot in depth ; a very few will reach twenty-five foet, and nearly all will be in sand 
and gravel. 

Near- the 87th milo the line runs at the foot of & range of basaltic columns 
along the north shore of a small lake, less than a mile in length, which is one of the 
h'ghest soni-ccs of the Blackwater. 

P'rom the OOt.h to 92ind mile it runs along tho north shore of Lake Eliguck, the 
scoon^ in the chain through which the Blackwator flows and which contributes toits 
supply. Thence the depression in the plateau becomes a defined, broad, butnotdeep, 
valley, and the lino runs on the north side of it at some distance from the river, 
passing the junction of the two branches near the lOlst mile; the larger branch 
coming down from a high range to the south west. 

The line across the river— 120 foet wide — at UOJ miles, near the head of a 
small canyon ; altitude 3,400 feet, From the summit to this point, the gradients aro 
undulating and easy, there being only one piece of 1 per 100 two-thirds of a mile in 
length. The worlds will be light ; few of the cuttings exceed 10 feet and will l)0 
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chiefly in »a.nii, gravel and boulders. From the crassing, tho line fotlowd the right 
bttok of tho river thi-ough tho canyon, which is about a mile in loagth with a bado of 
67 feeL 

From ll:t to 125 miiee the lino follows the south shore of Lake Tbracha, 
through which the Btackwater flows, and at 134 mites uoartho foot of Lake Euchinico 
it ro-crosttea the river. la this section the gradients are generally oasy, but the 
ground is moi-e broken and tho work will be rather heavy, as there is a considerable 
portion of rock in some of the cuttings. It is probable that a hotter lino could bf 
found by keeping on tho left bank of the river and lakes all tho waj- down. The 
alLitudo at the crossing of the river near ihe 1^4Lh mile is 1,335 foot. Thonce the line 
runs on tho left bank of tho river, which flows through a chain of small lakes to the 
160th mile. The gradients are easy on this section, but there will be eomo rather 
doepcuttings on the shores of tho lakes, which, however, can be much reduced hy a 
careful location of the line. 

Tho lost point is 3,017 feet above sea level and from it the Bluckwater makes a 
shai'p bend to tho south-east till it meets the Nazco. Tho combined streams bond to 
the north-east. To cut off this angle, the line has been run over tho ridgo which has 
caused tho deflection of the river. Tho summit ia near tho 16()th mile — altitude 
3,228 feet. In descending the lakultasley, a tributary of the Blackwater, there is a 
gradient of 1.87 per 100, equal to 99 feot per mile, for 3} miles, and another of 1 por 
100 for a mile and a half; But this can bo improved to a uniform gradient of I per 
100 for about nine miles, or, probably much better by a considerable deviation of tho 
line to the northward. Thee.\cavationHon thissidoof Iho ridgo will bo heavy, but 
principally in sand and gravel or loose rock. The Iskultasloy Rivur, 20 feet wide, is 
ci'osseu between the 171st and 172nd mile ; thenco tho line follows its loft bank to tho 
Blackwater Valley, where it joins the line from Bute Inlet, which enters the Black- 
water by the Naeco Valley ten miles farther op. 

The length of tho lino from Doan Inlet to tho junction is 184 miles, and from 
Bute Inlet 230 miles — a difference of 46 miles in fkvour of the former, with genei-nlly 
lighter works throughout, and it is anticipated that by a deviation of the line so as to 
form a junction with ttiat from Bute Inlet in the Cbilacoh Yalley, tho heavy work, 
which is now common to both lines, between tho 230th and 260th miles will be much 
reduced. A survey of this is now being made. 

Frmn Kemano Bay, on the Gardner Channel, to First Lake on Eastern Slope of the 
Cascade Mountains. 

This sui-vey wa-j an attempt to cross tho Cascado Uountaina from tho Gardner 
Channel to Lake Fran5oi8 in order to take advantage of tho comparatively low lino 
of country stretching from this lake to tho Fraaor near Fort George, by the Ifechacoh 
and Stowart Valleys. Explorations with heights taken with the barometer in 1874 
gave no promiao of a practicublo lino across the Cascade Mountains north of the 53rd 
parallel of latitude, but this route was thought of so much importance aa to merit a 
better instrumental survey. 

Tho line commences on n bay nt the mouth of the Komono Elver, about 20 
miles fi-ora tho hoad of the Gardner Inlet, and follows tho Kemano Valley nine miles, 
in which the rise is 175 feet. The valley is narrow and subject to overflow during tho 
freshotu from the melted snow in summer and tho rains of autumn. Tho mountaina 
rise precipitously from each side of the valley in masses of bare rock. At tho ninth 
milo, tho lino leaves the Kemano Valley and takes a more easterly coui-se up a lateral 
ravine through which a stream flows from a small lake near the summit of the moun- 
tain. The slopes of the ravine are stoop and rugged and avalanches of snow and loose 
rock roll down them and sometimes choke up the ravine to a great depth. Tho sum- 
mit of the mountain is roachedat the 19th mile, where the latitudo is 4,019 feet. At 
22 milea the lino roaches tho hoad of the first lake on tho eastern slope of the moun- 
taioa, from which the water flows to Lake Francois or the Nechacoh Eiver. Tho 
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linowascarried along the north ohoro of this lake fourmlloa; its length is oaUmated at 
from 18 to 20 miles and its altitude 2,793 nbore the sua. To construct a railway on this 
route would necossitato works of n coitl/ charactor. 

SlTKVEr OF THK KtTLOPE YaLLEIT FBOU THE KbaD OF GaRDNEK InLET. 

<i Soring the months of February, March and nai't of April last a survey of this 
valley was attempted. The surveyors found the Gardner Cnaonel or Inlet covered 
with fixed ice for 25 miles from its head, and the party wore detained by storms of 
snow and ratn, which partlj' broke up the ice, so that it was a month before they got 
' all their b^ga^Je iind supplies to the head of the Inlet and commenced work. They 
continued the survey 46 miles and had then struck the Chatsquot River, which fiowd 
into the Dean Inlet, where they wore forced to discontinue the survey ns the snow 
was 12 to 14 feet deep and was becoming soft, and avalanches of snow were rolling 
down the monntaia sides into the Kitlope Yalley. 

I have the honour to be, sir, 

Yours etc., etc., 

MARCUS SMITH. 
Sandford Flbhino, Esq., 

Engineer in Chief. 
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APPENDIX J. 



BEroUT ON WINTER EXAMINATION OP INLETS, BEIITISU OOLUHDIA, BY C. II. 



Victoria, B.C., 18th April, 1876. 

Sir, — In accordance with jour instructions, having procured the nocoisary out- 
fit, we sailed by the eleamer " Sir James Douglas," Capt. Momson, on the 2nd Feb- 
ruary nit., for me head of Gai-dner's Inlet, to explore from that point, vid the valley 
of the Kitlope Biver, across the sommit to Tochquonyala Lake. We met with no 
obstructions in our voyage ap the coast, and on the evening of the 
8th February entered Gardner's Inlet. About noon wo i-oached the ice, 
which extended quite across the channel, and as far up as we could 
see ; on examination we found it eight inches in thickness and 
quite firm. The steamer could go no farther Ak the shores of the inlet are rock, 
Doarly perpondicnlar, it was impossible to disembark except upon the ice. A safe 
anchorage necame the hrst requisite. This the captain found, after a long search, in 
a small b^ on the south-west side of the inlet, at the mouth of a river named by the 
Indians Kiltoyse, about four miles from the ice. The following morning we were 
cai-ly at the ice. I sent Mr. White ahead with two men to examine it and look out 
for camping ground. In the meantime, the remaining men woi-o sot to work prepar- 
ing the supplies for transportation on toboggans and sleds. Mi-. White ana parly 
returned at 5 p.m., accompanied by uome Kitlope Indians. Ho roportod that he had 
i-oached the Indian village at the month of the Kemano ilivor, which must necessarily 
be our fii-st encampment. He estimated the distance at eight miles. From 
tliis data we made the distance fi'om tho commencement of the ice to the head of 
the inlet, to be twonty-fivomiio3. Tho Indians informed lis that the ice was quite 
strong the whole distance. At my request, Captain Morrison i-eluctantly allowed 
tho steamer to remain kedgcd to tho ice (luring the night, to enable us to get off as 
early as possible. Fortunately for us, he kept stenm up all night, for before daylight 
a fierce storm of rain and wind from -the north-oast struck uts, the ico commenced 
breaking np along the water's od^e, the kedgo gave way, and had tho boat not bcon 
undor steam we must have been drivon against tte bluffs. Wo reached ouranchorago 
at Kil toy 86 in safety. As the day advanced the storm increased; the thick falling 
snow obdcui-ed everything. Tho wind, tearing along the mountain tops, loosed largo 
masses of snow, which rushed down the ci-evassea, and, increasing in magnitude and 
velocity as they descended, finally plunged into the surging waters of tho inlet with 
a dnll, sallen boom like the dischai'ge of distant artillery, Thisstorm raged without 
abatement for eight days. On the ninth thero was a short lull, and wo started for 
the ice; before wo reached it, the storm returned with increased violence from tho 
south-east, bringing torrents of rain. Wo returned to our anchorage and wore again 
shut in for seven days. During our detention here this last time we observed largo 
masses of floating ice in the inlet ; this led uk to hope that the ice had broken up, 
and that tho steamer would be able to reach hor destination. Wo ran up to tho ice, 
and found, to our groat disappointment, that the storm, assisted by a spring tide, had 
removed less than two miles of tho ico. Thci'e was now eighteen inches of snow and 
water over what remained. Frost was now our only hope; it sot in on tho 25th 
February, and early on Monday, the 28th, we were on the ice pushing for the levol 
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ground near the month of the Kemano Hiver, which we reaohod the same night. As 
wo were unacqnainted with the inlet, some one of tbo staff was always seven to ten 
miles ahead of the m^n party. On the third day oat from the steamer Sir. White, 
who was scout for the day, reported open water seven miles ahead. The Depaty 
Purveyor sent at once to Kemano for two canoes. They arrived next day. I manned 
one and started ahead to explore. I passed over two miles partly thin ice, which 
the Indians broke with long poles ; partly drift ice, which we hauled onr canoes over, 
the remaining distance of two miles was open water, which we crossed, landing at 
the deserted Indian village at the month of the Kitlope (Indian name Ehnstawah ; 
Kitlopo being the name of the tribe of Indians living here.) On March 6th, the 
weather was very cold, the thermometer at night reading zei-o. We commenced crossing 
Bunplies, hut the ice formed so faet that the men were obliged to break it both going 
anil returning, making progress very slow. The cold increased so much that on 
the 8t;h, we could no longer break the ice. I decided to haul everything over it if 
possible ; I wont first, selecting the apparently strongest places ; the Indians followed 
with canoos, and the men with loaded toboggans and sleds. We reached the open 
water safely, launched our canoes, loaded thorn, and crossed over to the mouth of the 
river. At 7.30 p.m. we had nil reached onv starting point. Having adjusted onr 
instmmente and taken ob:iervationd for latitude and meridian, we established our initial 
point on the north-east shore of the inlet, at the deserted Indian village mentioned 
above, by planting a post marked; C.P.R.3., Division X, 1876 ; latitude, 53<* 12' 20'.- 

From this point taegeneral bearing of our exploration was a little south of oast 
for 24 miles along the "Valley of the Kitlope. About one mile from our starting 
point we crossed a fair sized stream coming from the north, called hy the Indians 
" Tseetieh." This I explored for about four miles, and from the quantity and size 
of ibe drift wood, judged that it was a formidable stream during the warm season. 

I have instructed the topographer to make a tracing of his work to accompany 
this report. 

You will see by this tracing that from our starting point to the first rock bluif, 
a distance of throe miles, the line passes over a low grassy flat, very little above tido 
water, and very much cut up with sloughs and water courses. 

At this bluff we first meet the river in ono channel, 500 feet wide. Continuing 
along the rivor from point to point, at the eighth mile, we meet a stream falling into 
it from the sonth. This stream flows out of a lake close at hand, the shape and 
hearing of which corresponds to the lake called "Beaver Lake " on a tracing tnkea 
from the office here, showing the topographyofKitlopo Valley, but it is much larger, 
being from eight to nine miles long and nearer the coast hy some seven or eight mues. 
It is only fifteen feet above sea level. About two miles above this the ice disap- 
peared entirely from ihe river, and the Hue was run along the shore and across tho 
flats wherever it was most convenient; crossing, and ro-croasing portions of the river, 
sometimes on foiled trees, at others, where there were no trees, wading. At tho 20th 
mile wo cross a stream coming in fi-om the north-west, called hy the Indians, 
" Tenaicoh ; " it is about two-thirds the size of the main stream. At the 24th mile, 
wecrose tho main stream, elevation at this point 200 foot above soa level. Leaving 
the Kitlope at this crossing, wo follow a stream coming in from the north-east, calletl 
' ]Cahpol!ah." This stream is very rapid, and at two miles from tho crossing, or 26 
miles from the coast, we reach tho entrance to a canyon. The elevation attained at 
this point is 407 (hot. We wore forced to discontinue our traverse at this canyon, and 
explore with compass and aneroid. Ton miles from the entrance to tho canyon we 
reached the summit at an elevation of 1,150 foot. Ono mile duo north from tho 
summit, wo struck Tochquonyala Lake, its elevation is 1,000 feet; it lies due north 
for two miles, then north-east for one and a halt miles, and is about 30 chains in 
width. A fair sized stream flows from the norLh-«ast end of tho lake ; ita course.is 
north 20° oast for six milos, when it falls into a much larger stream coming from 
the noi'th-west and flowing south-east and south. Tho elevation at tho junction of 
these sti'cnmH is about 700 feet, and the whole dislanco from our initial jmint at the 
hold of Gardner's Inlet 46 milos. The Kitlope Indians call tliis large stream 
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" Chedsqait," and afSrm that it flowB into the bead of Dean's lolet. We also learned 
from them that Ihe source of the "Chedsquit" is a large lake, nearly due north 
from Tochquonyala Lake ; distant two days' journey by Indian trail over the moun- 
tain, but much farther by the course of the stream, which makes a long detour to the 
westward, passing through very bad canyons. This lake they call " Tsoolootum," it 
is also the name of an interior tribe of Indians, whose winter houses are on its 
shores. Soring the salmon season they live at Tochquonyala Lake, where we saw 
their hurdles (or drying palmon. While one party was oxploiing the pass over the 
Bumrait, I sent another to examine the KiLlope. They explored about ten miles 
nearly due south; the river divides here, one part turning south-west, tho other 
continuing neaily south, subdividing until they become Bmall mountain streams. 
The valley of the Kitlope is a deep basin, its greatest length being aboui 36 miles, 
and ita greater elevation about 21)0 feet. 

Streams fall into this basin from all points, forming tho main stream or Eitlope. 
These streams all rise on the western elope of the Caecade range. The only exit from 
the valley is by the puss explored, and this only a divide between the waters flowing 
into Gardner's and Dean's Inlets. 

Having ascertained that Lake Tochquonyala was not tho summit, nor near tho 
Bunirait of the Cascado range, and that there was no possibility of reaching that 
summit by this route, I decided to return. The weather had been quite warm for 
some days, the snow was becoming very soft and tho stream was rising fast. Our re- 
turn journey was labouriouB and slow, wo broke upcamp on Tuesday, Ifarch 28th, 
and reached tho coast on April 3rd. 

We were surprised at not finding the steamer, as there was no ice in sight. 
On making an examination tho next day, I reached the ice about five miles from 
the head of the Inlet, about one mile having broken up during oui- absence. The 
weather was unfavourable, raining continually. An Indian family which had come 
over the ice a short time previously to our arrival, infoimcd us that two or three 
canoes would bo up in tho course of a day or two. Wo decided to wait their arrival ; 
in the meantime we surveyed the shoals at tho head of the Inlet, and took soundings 
for anchorage. Those are shown on the tracing accompanying this, and need not bo 
described here. 

The canoes arrived on the 10th April ; the weather was clear and frosty at night. 
Wo struck our tenta at two o'clock a,m. on the 11th, determined to reach Kemano 
that day ; we were at the ice at daylight, loaded our toboggans and set off. There was 
about flight inches of water over the ice; Ibis was frozen sufficiently to bear toboggans, 
but not the men, it made ti'avelliug very bad. The ice was sound excepting m the 
vicinity of the vertical rock bluffs where it was very rotten ; but we only nad five 
men through it during tho day with no woi-se consequences than a very cold bath. I 
reached Kemano at one o'clock p.m., and sent a message to Capt. Korrison request- 
ing him to be at the ice with the steamer the following morning. We encamped here 
and the rest of the party wore all in before night. The next morning wo were obliged 
to transfer our baggage from toboggans to canoes. The rain had fallen all night, and 
the upper ice melted so that there was now about one foot of water over the ice. Wo 
attached six to eight men to each canoe according to its size and set off. In the 
vicinity of the snow slides tho ico was bod, and nearly all were through some two and 
three times during the dajs'. We found tho steamer awaiting us at the termination of 
the ice; of which two miles had worn away during our absence. 

As soon as all were on board, the steamer returned to her old anchorage at 
Kiltoyse Bay. We left very early in the morning and mo until midnight anchoring 
at a small bay near Bella Bella. Next morning Fipoko steamer "California," the 
Captain informed us that the steamer ■ Otter" had gone into Dean's Inlet looking 
for us. Captain Morrison ran fifteen miles up the Inlet, but saw nothing of her. 
Being short of fuel he turned back and ran for Victoria, where we arrived safely on 
the 16th of April, at half post five o'clock p.m. This closes the record of the 
exploration, bat us my experience of the ice formation, snow-fall and snow-slides was 
quite different from what was anticipated, I will briefly refer to them. 
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Ice Formation. 

Gardner'* Met. 

As has been already statod, we atiuck the ice twenty-five miles from the head of 
the Inlet, iU thickness was then eight inches, which afterwards increased to eighteen 
inches. After passing over it wo found about foar miles broken np at the head. This 
breaking np I attribute to the heavy and continued rain that foil while we were at 
Kiltoyso Day, assisted by the flooding of the Kitlope River. There can be no doubt 
but that the whole twenty-fivo miles of the Inlet nad been completely frozen before 
this storm. The large masucB of drifting ice would indicate this. The Indiana 
informed us that it had been frozen one month at the time of our arrival, this wonld 
shew that it took early in January. On the 12th of April, there was still'seventeen 
miles of ice, and although broken near the bluf)^, no break extended across the Inlet. 
The Indians declare this the tirst time that the Inlot waa ever frozen over below 
Komnno ; they ad mitted that it had been frozen to a certain point which was about 
two railos from Eemano, but this only at long inter\-als, not generally. From my 
own observations, I infer that the portion above Kcmano, say ten or fifteen miles, 
must freeze every winter. The Inlet is very narrow, th(i mountains rise almost 
vertically from the water, there being no foot hills, there is no stream falling in of a 
snfUcient size to cause a bi-oak in the mountains tbi-ough which the wind could roach 
the Inlet. It is perfectly land-locked and must nocessarily freeze during a snow storm 
on a cold calm night. 

i>ean's Inlet, 

I did not have time to visit this Inlet. I met some canoes from the hood who 
said it had been frozen for a short time. Mr. Creighton who went up in the " Otter" 
saw no ice. 



Mr. Creighton learned from the Indians that there had been no ice daring the 
winter. 

8H0V-7ALL. 

On our airivol at Eiltoyse Bay we measm-ed the snow on a small flat near the 
steamer, we found it four feet and one-half deep, but so light that a man 
in walking would sink quite thiough it to the ground. Doring the eight 
days* storm at Kiltoyue the snow fell fourteen inches on an avei-age 
ovoi-y twenty-four hours, this would give an increase of nine feet four 
inches, which, added to that already on the ground, would give a total 
depth of thirteen feet ten inches, say fourteen feet. After the cessation of the rain, 
when the snow was again measured it was found to be six feet in depth, but it was 
nowsocompiict that a man coald walk over it. As we ascended the Kitlope Valley 
the snow increased in depth. Seven miles from the coast it was eight feet deep and so 
hard that the cook, in clearing it away for his flre, was obliged to cut a great portion 
with an axe. From marks on the trees it appeared to have been from sixteen to 
twenty feet before the thaw. On the summit at an elevation of eleven hundred and 
fifty feet the snow was from twelve to fourteen feet deep, the top layers very light, 
making it very difficult tmvelling. If Tochquonyala Lake hod been at any greater 
elevation we could not have roachoJ il. As it was, we had two trials before wo reached 
the lake, both parties were snowed in, the tirst at the summit, the second, four miles 
down the outlet of the lake. The distance from that point to the Ohedsqait, and the 
elevation at tho junction wore estimated by the last party. 
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SNOW-SLIDia, 

In the high latitude of onr exploration, the enow-sUdee are trnly formidable along 
the Bhoree of Gardner's Inlet; they occor at short distances and areof great magnitnde. 
In many places acres of enow, broken timber and lai-ge boulders are spread out over 
the ice. Along the valley of the Kitlope, tbey occur along the Bouth-weetern slope 
or north-oaetern exposure of the mountain, whero they are from fifty to one hundred 
feet in depth, many of thom reaching quite oci-obs the river. The north-eastern slope 
or south-western exposure is free from slides, a lielt of foot-bills intervening between 
the valley and snow peaks int«i-cept the slides. After reaching an elevation of one 
thousand feet, they occur indiscriminately on both sides of the valley. At Tocb- 
quonyalaljakethc whole distance of three miles and a halfon the south-western side is 
one immense slide. They also occur on the opposite side, but not in such magnitudo. 
In conclusion, I mast bog indulgence for the imperfections of this report, as, deeming 
it of great importance that it should he in your hands at the oai-liest moment, I have 
hnrried it through in time for to-morrow's mail. 

Eespectflilly submitted, 

C. H. GAMSBY, 
Engineer in Charge Division X., C.P.R.8. 
To Mabcitb Smith, Esq., 

Deputy Chief Engineer, O.P.RS., 
Western DivisioD. 
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APPENDIX K. 



Ottawa, JIarch, 15th, 1877. 

Sir, — In accordance with your request, I have preparod the following momor- 
andum regaitling the surveyd in British Colnmbia, giving an outline of operations 
carried out by the parties under my charge, in 1876, 

On receipt of instructiona to take charge of surveys, I left Ottawa on April 20th, 
and arrived in Victoria, British Columbia, on May 2nd. Arrangements woi-e at once 
made for despatching the various parties to their destinations without delay. There 
were seven engaged in the field during the season, —five on location, and two on 
exploratory lines. The first one left Victoria on May llth,while the last got away on 
the 26th. 

Division N, under Mr. Bell, bad continued in the field in the neighboarhood of 
Fort George during the winter, and at the earliest possible moment, proceeded with 
the location eastward towards Yellow Head Pass. 

Division M, nnder Mr, Keefer, had also wintered in the field, Doar Tgte Janno 
Cache, and was now locating the line westwai-d, to meet Mr. Bell. Their surveys 
were connected on October 5th. But as it seemed in the month of May to be 
improbable that these two parties could complete the location before the end of the 
season, Division Y, nnder Mr. Trntch, was sent to their assistance, by way of Kam- 
loops and the Kiver Thompson. Freshets on the fforth Thompson, caused the loss of 
some supplies, and detained the party so much, that they did not get to work till 
August 1st. 

About twen^ miles of the line, np the east branch of the Homathco, had not 
been located in 1875, and Division X, in charge of Mr. Oamshy, proceeded by way of 
Bute Inlet, to complete this, and revise some portions of the location on the lower 
Homathco, which it was hoped could be improved. This work was finished on Octo- 
ber the 19th, and the party reached Victoria on the 22nd. 

Mr. Jennings took Division E to Dean's Channel, to locate a line np the valley of 
the Salmon River, for about fifty miles from the sea; at which point it is ^rly 
through the Cascade range of mountains, and has gained the interior plateau. This 
party finished their allotted task on September 27th, and arrived in Victoria on 
October 7th. 

Division T, under Mr. Hunter, was detailed to commence at mouth of Iltasyouoo 
River, which enters Uie Salmon River about forty-four miles fL-om Dean's Channel, and 
make an exploratory survey eastward, by way of Lake Ewhulcbo, and the valley of 
the River Nechaco. 

It was hoped that a line by this route would prove shorter, and have a lower 
summit than that already surveyed, by way of the Blackwater and Chilacoh Rivers. 

Division S, nnder Mr. McMillan, went to mouth of Chilacoh River, and ran a line 
np the valleys of the Steivart and ICechaco Rivers, to meet Mr. Hunt«r ; which they did 
on Soptembei' a9th. 

i proceeded up Salmon River, on June 13th, accompanied by Mr. Hunter, who had 
just completed a survey of the head of Dean's Channel. We espectod to reach his 
starting-point, at the mouth of the Iltasyouco, infonr orfive days, and to find a mule- 
train tnereawaitingourarrival with a supply of pro' ' 
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EzcQBsiTe fraahets in tho Salmon BivcrdetninedusforBoveral days; andasimilar 
canse having detained our paek-train, whiuh woe coming fVom Qufisnello Mouth, Mr. 
Huntei- vm nnablo to commence work till July 5th. 

In proceeding up the Salmon Jiiver, it was evident tbttt the onuaual froshete were 
caused By the unprecedented enowfell ot the previous vrintar, wbich was then being 
thawed rapidly by the hot bud of June. 

For thirty-four miles from tho sea the mountains rise precipitously, or at very 8teox> 
inclinations, for »ovei-aI thousand feet on each side of the valley, and throughout that 
distance, the effects of the snow were visible in avalanches as well as freshets. Host 
of them descended the same courses which had been swept by similar ones in former 
vears. But others had come down hili sides, thickly wooded, carrying everything 
rwforo them and depositing piles of broken timber, rocks and snow, which in some 
cases exceeded forty feet in doplh, even in July. 

In locating the line up this valley, places subject to avalanches were avoided with 
three exceptions, and it is proposed to tunnel in the rock nnder one, and bridge over 
the other two. 

As jOQ had expressed a desire to have the country to the southward and west- 
ward of Lake Fraii9ois examined, I made a trip there, leaving Fort Fraser on Augtvjt 
25Ui, I reached tie western end of Lake Francois on 30th, and on September 6th 
ascended a spur of the Cascade i-angeof mountains from which my guide pointed out 
Lake Talsabnnknt, one of the principal sources of the Nechaco, about six miles 
distant. 

The survey which was made irom Gardner's Inlet, in 1875, by way of the 
Biyer Kemano, terminated at the western end of this lake and it was named on that 
occasiOD First Lake. I was informed that one branch of the River Skeena has it« 
source in a small lake a short distance from Talsabunkut, and flows in a northerly 
direction to the main stream. 

Lake Talsabunliut is drained by the Biver Tachia, which runs eastward for about 
forty miles and discharges itself into Lake Ootsabunkut. 

In the above distance the river has an exceedingly serpentine course, very little 
current and numerous beaver dams in the sloughs which cause it to overflow much 
of the adjacent country ; so much so that I was unable to follow tho valley and had 
to travel by an adjacent one. 

We paddled down Lake.Ootsnbunkut on a i-aft and did not abandon it till wo 
h)ui descended the River Tchutaselj' and Lakes Intati . and Nahtalcos and reached tho 
main River Kechaco, a distance of about seventy miles in all. 

From the head of Lake Ootaabunkut, to tho foot of Lake Nahtalcus, tho valley 
is generally nan-ow, but the hills on either side rise with easyslopesmost of theway. 

Taking the eastern end of Lake Fran go is as a starting point, I had travollod 
upwards of 100 milos westward, and bad returned by a course somewhat pai'allol, but 
considerably to the south. 

This tract of country may be described as essentially a lake distnct. There is a 
bolt of flat swampy land several miles wide, extending along the eastern base of the 
Cascade range for a considerable distance to the north and south of River Tachia, 
which has only a few trifling undulations, and is intersected by sluggish streams, 
dammed repeatedly by beaver, forming numerous ponds and small lakoii. 

Further to the eastward, the country is intersected by ranges of hills of no great 
height, running parallel to each othor and nearly oast and west, with long narrow 
lakes lying in tho valleys. 

The southern slopes of the ranges are timbered with poplar, black pino, and a 
few spruce, but there are many open spaces covered with a luxurious growth of pea 
vino fvetches) and various kinds of grasaos. Tho northern slopes sustain a dense 
growth of spruce, black pine, and a few Douglas fir and poplar of medium size and 
without any special value for economic purposes. 

So feraa I could form an opinion, this portion of British Columbia may, at some 
future day, be utilized as a pastoral country, and sup)>ort large herds of cattle, but Is 
not liliely to be used for agriculture generally. 
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Tho Indians and offlciah of llie Hndson'ti Bay Company raise potatoos, tarnips 
and aomo gi-ain at sundry favourod epots on tho shores of Lake Fraser, also at Latco 
(Ohoka) l^chick, and other ptacea of the same or less elevation, but the crop) are often 
damagM by frosta. This, however, might possibly be avoided by an improved 
system of agrioaltare. They also keep a number of cattle at both the places 
mentioned. 

No attempt is made to cultivate the land around Lake Francois, which is higher 
than Tjake Frasor, while Ootsabankut and the lakes to the soaLh are higher still, 
varying in elevation from 2,700 feet upwardi. They ai-o also much nearer to the 
enow-capped peaks of the Caaoade range of mountains, which affect the temperature 
very perceptibly. That district therefore would, in all probability, befouni much 
less suitedfijr agricultare than the shores of Lake Fraser. The natural grasses and 
pea vine however grow so luxuriously as to give promise of affoi-ding an 
abundant supply of food for cattle, if they were sown in land whicsh had been cleared 
up and cultivated. 

Having visited Kamloops early in Ootobor, and, while there, ascertained that all 
the parties had completed their work and were then on their way to Tictoria, C 
determined to proc^d there at once, travelling by way of Lake Nicola and Coqut- 
hnlla Yalleyto Sope. I had reported on this valley in 1871, and having in the 
meantime seen some of the other passes through tho Cascade range of mountains, now 
desired to examine it once more. A now trail had been opened a few days previ- 
ouBly from Lake Nicola to Hope, which enabled mo to do this without difBculty. 

The character of the Coqaihalla Valley is very similar to that of the east branch 
of the Eonmtbcu ; bat, in case of a line being located by this route, the length of 
very heavy work and steep gradients would ne greater. The unosnal snowlall of 
the previous winter had formed avalanobes in places which showed no signs of such 
on mv former visit. 

Beaching Hope on the evening of October 13th, I received a telegram A-om tho 
head office in Ot^wa, regarding a survey of the Rivor Fi'aser route, and on tho 14th 
another despatch reached me on the same subject, tho telegraph lino having boon 
down during tho two intervening days. As the parties were ciming down tho 
waggon i-oad in coaches, I managed to intercept tho^e of liossn. Kcofcr, Huntor 
and McMillan between Yale and Lytton, and put all throe to work between those 
points. 

The difficulties to be encountered in that section had been looked upm ns the 
most formidable on the Eiver Fraser route, and j'ou had, in 1874, ordered a detailed 
survey there. A party under my charge then ran a lino from Yale to Chapman's 
Bar A3 miles) but had to stop work on account of snow. 

To completo that survey to Lytton seemed the most suitable work to undertake 
now that the season was likely to be very short, and as tho weather was unsettled 
and it was uncertain when we might be obliged to cease operations altogether, I 
decided to put on three parties without specific instructions. 

There were 40 miles to be surveyed, and the three parties accomplished this, 
though it rained almost without intermission on the two of thom nearest to Yale. 

Notwithstanding the i-apid manner in which the line was run, it gave satisfactory 
results, and there is little doubt that, with moro time at command, it could l>o 
improved very materially, 

Messrs. Keoier and McMillan coased operations on November Ist, and arrived in 
Victoria on the 4th. Mr. Hunter and his party, whirh was the last in, roaohod thoro 
on the 15th. This closed the season's operations. 



Sahdwokd Flbhino, ^aa., 
- ■ jr-in-Chi 



Your obedient servant, 

H. J. CAMBIE. 



Canada Pacific Bailway. 
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APPENDIX L. 



Ottawa, 6ih Februaiy, 1875, 

Sir, — HaviDg complelod tho exploratory sm-veyfor the route of the Gaoadian 
Pacific Bailway, frorn ino Mossy River at the southern ond of Lake Winnipegoosis to 
Fort Pelly, and having laid down on plau the poitition of the final location line, I beg 
now to submit the following report : — 

The latitude at tho oom men cement of Iho survey at the Mossy River is 61° 37' 
27" ; the greatest latitude reached where we round the north-east corner of the Duck 
Mountain is 52° 06' 00"; and the latitude at the termination of the survey at tho 
Fort Polly Police Barracks, is 52° 53' 03". 

The length of tho line surveyed from tho Mossy Eiver to tho crossing of the 
Snake Croek at the Fort Pell^ Police Barracks is 106 miles, but on the final location 
this will probably not much e:fceed 100 miles. 

The course of the railway will be remarkably free from curves. Fiom the Mossy 
River to the north-east corner of the Duck Mountain, a distance of fifty miles, there 
will be one unbroken straight. On the remaining fifty miles there will not be more 
than seven curves. With the exception of one cur\'o of 2,865 feet radius, there will 
be no curve sharper than 5,730 feet radius (1".) 

The groatest elevation reacLed is 688 foot above the level of LakeWinnipegoosis, 
ot a point 1^ miles to the oast of the Fort Pelly Bai'i-acks. This elevalion is attidncd 
hy a gradual ascent throughout the whole length of the lino, and in no instaneo will 
the maximum gradient 52'S feet per mile be requi 



Tho grading requirod to be done is very light, and thegiadients obtained will bo 
aarkably easy. At the commencement of the survey in the country lying to the 
south-west of liake Winnipogoosis, I had been led to believe that tho " Muskegs" or 



uwamps would, owing to their groat depth, offer serious difficulties in the construction 
of the Bailway, hut on examination I found that this was not the case. What may 
be called the swampy part of tho line lies between the fifteenth and twenty-sixth 
miles. Here there is a succession of swamps separated by intervening stripsof firm, 
well-timbered land. The worst of those swamps is about a half mile in width, and is 
seven feet deep. Though in its present state, it is impossible to cro.ss with horses, and 
ti offui-s difficulties even to a man on foot, it is not objectionable for the line ofrailway, 
as it is easily drained and possesses a good clay bottom. 

On that part o( tho line lying between the Missy and Rolling Rivers, a distance 
of seventy milo'J, the streams to bo crossed are unimportant, and will bo easily 
bridijed. At the cro-aiug of tho Rolling River (at 70 miles) wc meet with tho first 
work of any importance. This river flows in a valley one thousand feet wide nt our 
iioint of crossing, and fifty foot deep. The bridge would require to bo on the high 
level. Afler crossing the Rolling River, tho character of the country changes some- 
what, and instead of a flat, heavily timbored country drainod by low banked streams, 
we have for tho succeeding thirty mile.'i a more prairielike region bearing light bush, 
with here and there good bluffs of timber and traversed by wide and deep gullies 
through which small alroams flow to tho Swan River. Between tho Rolling Rivor 
and the termin.-ilioo of the survey, thero are five of these gullies inclusive of thit of 
the Snake Ci-ock atr the Fort Pelly Barracks. These crossings will be about l.Oi'O 
feet wide and from 5U to 80 feet deep. But with the exception of tilts necessary 
13 
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bridging tho cxpeneo of conHtruction of this part of the lino will bo no groatoi' than 
that of tbo procediiig seventy milea and the gfadients obtaiood will bo «qu&l!y an 
good. 

The timber at the com men cement of tho survey at Mossy Rivor is chiefly grey 
uuplar, of sound quality and from 10 to 1 5 inclios in diameter. Tho country here may 
be doacribod US alternate strips of timbered land and meadow, the Umbered land bearing 
to the moadow a proportion of about two to one. Tins charactei' of country and 
timber gradually changes as we a&cend towards tho Duck Mountain — tho timber 
becomes larger and the "opens" fewer. At a dlslance of about five miles from 
Hossy River we met with spruce and tamarac. At first, the trees are small — 
not exceeding 12 inches in diameter — but by the lime 15 miles is attuinod excellent 
BfH'uco of 18 inches in diameter are easily obtained in largo numbers. On the beltd 
of firm land lying between the swamps bofoi'o alluded to at this part of tho line, a 
plentiful growth of tine timber — spruce, tamarac, poplar and birch — is available for 
the construction of the Railway, As wo continue, the size and quan tity of tho timber 
increases. At 30 miles, many white spruce, 2' d" in diameter and of thoroughly 
Bound quality, together with largo tamarac and poplar, can be obtained. From here 
on to Ihe 50 miles, whore we turn Lho north-east corner of the Sack Mountain, ibia 
heavy churncter of timl}or is maintained. On the line of Railway botweon the 40 
and 60 miles, I observed some whito spruce trees 3' 6" in diameter. On tho Duck 
Mountain itself, and on tiie spurs running out from it, there is a magnificont growth 
of white spruce, a very large pai't of which would be within easy distance of the 
line of Railway. This white spruce is welt suited for bridge building. Tho quality 
of the timber is almost equal to that of first quality pine, and it is romarkably sound. 
I did not ol>serve the smallest symptoms of decay in any of tho trees that were cut. 

On turning the north-oast corner of the Duck Mountain, we enter tho valley of 
the Swan Rivei', and here the timber is not so good, owing to the fact of the country 
having been burnt over some ten yoai-s ago for a distance of about 20 mtles along 
the line of Railway. The large timber has consequently fallen, and a thick under- 
growth of poplar haa sprung up. There still remain, however, occasional bluffs of 
timber, particularly at the crossings of the different streams, from which a good 
Bupply of spruce and poplar can be obtained. TJpto the 60 miloa tho line skirts the 
base of the Duck Mountain which is heavily timbered SBprovioualy described. 

After crossing the Rolling River at the 70 milos as before, mentioned we enter a 
more prairie-like district, and the timber, tis a general rule, is very light with inter- 
vening sti-etches of ptaiiie, but in the river valleys and gulleys that are crossed, 
timber hluH's aUbi-diog white spruce and tamarac are conveniently situated Ibr use in 
the construction of the Rtulway. At the 90 miles lho line approaches to tho Swan 
Eiver. Here tho Swan valley nan-offs into a gorge about a quarter of a mile wide 
and 100 leet deep, and in this gorge there arc bluffs of pine and spruce which 
continue for about five miles; from this point up to the Fort Polly Barracks, a 
distance of live miles, there is no timber available on the line of Railway. On ci-ossing 
the Snake Creek, however, at the Barracks, we again enter a richly timbered country 
wliich extends, 1 was informed, for about 15 miles to the west. 

It will thus be seen that ibr the length of line surveyed fi-om the Mossy River 
to the Fort Pelly Barracks, with the single slight exception noted alwvo, timber can 
bo obtained on the tine of railway in sufficient quantities to moot the roquiremeDtn 
of construction, and for a considerable distance, namely, from the l^Sth to the 60tk 
mile the timber is of such qaality, and in such quantity, as to render it valuable as an 
article of commerce. 

Throughout the length of the lino, with the exception of tho last ten milos, tho 
soil is rich and fertile. On the banlts of tho Mosay River thei-e is a strong loaray 
clay, producing rich vegetation. Farther on we reach the raoadows before alluded 
to, ^hero there is a very luxuriant growth of long grass. In those meadows aro 
to be found small lagoons of salt water, whilst M^metimes, occasionally in close 
pro:(imity to salt, there may be seen a spring of perfectly pure water. This salt 
water is not met with alter the filth mile. The swamps mentioned bolwcoD tho 
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fifteenth and twonty-sixth miles wonld for ttome time be an obatacle to caltiTatioD, 
through it is pralHible that the drainage cansod by the construction of the 
liailwuy woula do mnch towards their improvement. After thiu la ])USBod wo 
enter npon a better drained conntry, and the atiength of the soil is evidenced 
by the luxuriant and varied undergrowth in the forest, together with tbo numer< 
oue kinds of grasses produced. It is in the Swan Valley, however, that the 
richest and most extenaive area of agricaltural country is found. The valuable 
part of this valley, or rather basin, begins at the eastern slope of the Thunder Hill, 
and extends in a north-easterly direction lo the Swan Lake. It is bounded on the 
north and north-west by the Swan Lake and Porcupine Mountain, on the west by the 
Thunder Hill, on the South by the Duck ^fountain, and on the East by an elov:ited 
ridge 'ji^S between it and Lake Winnipogoosis. Its extent ir about 60 miles in 
length by 20 miles in width. The soil is remarkably rich and productive, Througli- 
out, it coneistsof largo plains clothed with tall suculent gi-aas ntternating with strips and 
clumps of timber wetl-grown and ad mimbiy adapted for building purposes. At the 
lower end, that is near the Swan Lake, the timber is more varied than m any pai-t of 
the country as vet described. Here one may see spruce, tamamc, oak, elm, maple, 
birch and poplar ; each species being I'epresented by trees of very considerable 
growth. In the gardens attached to a few houses forming a little hamlet at the 
mouth of the Swan River, I had ocular demonstration of the pi-oductive power of the 
soil. This valley is looked upon by the natives as the garden of the district. 

Od the last ten miles of the line running along the edge ot the gorge of the Swan 
Biver, the soil is stoney and light. About a mile to tbo south, however, those stones 
disappear and the soil is richer. 

At the 45th and 47th miles are ridges elevated from 12 to 15 feet composed of 
sand and gi-a vol suitable for ballast. Again, from the 55th to the 62nd mile, at an 
average distance of 500 feet, the lino rans pai'allel to the base of the Duck Mountain, 
which here rises to a steep slope, and fVom which gravel and sand can t>o obtained. 

In some of the etrcams in the Duck Mountain traces of iron could bo detected in 
a few of the stones composing the bottom, but these, I am inclined lo think were the 
remains of boulders rather than tbo evidences of iron stone in situ. 

The climate is similar to that of the Province of Manitoba. In summer the 
days are hot and the nights cloudless and cool ; this difference of temperature causing a 
heavy dew-fall, which compensates for the almost total wantof i-ain. In the autnmn, 
the more equitable temperature of the nights and days, combined with clondy weather, 
reduces the dew-fall to almost nil; there is the same absence of rain, and the country 
consequently becomes so diy that much inconvonienco and even danger is caused by 
bush fii-es. The first frost was observed on the 15th September, on which night 
there were two degrees of fi-ost. After this, however, as late as the miJdIe of 
October mild and gonial weather was experienced. The first snow fell on the 25th 
October, and this snow continued on the ground. After this the weather sot in 
sloudily cflld. On the night of the I'Ztb November the thermomc tor registered — 19", 
and again on tbo 25 th of the month--34°. Soon after this, the thermometer, to my regret, 
was brokon, but I was surprised to find, on roMhing the Fort Polly Bari-acks on the 
19th December, that in the middle of the month the thermometer had on ono night 
registered — 41°. Owing to the sprout dryness of the atmosphere, combined with the 
protection from wind the bush attoi-dod, wo had not suspected that wo were exposed 
to such intense cold; indeed, I may mention that some of mymen who camofrom 
Marquette county, in Michigan, in drawing a comparison between the two districts 
had decided in favour of the North-west aa being Iho milder, though no doubt even 
— 20° in Marquette would have caused much discomfort. The depth of snow observed 
in the end of December was about 8 inches. In regard to early summer frosts, from 
which this district is supposed to suffei', the testimony of some few half-breed settlers 
in Ihc Swan Valley and on the shore of Lake Winnipogoosis, was to the effect that 
these early frosts are unknown and that in every way the climate is well adapted for 
agricaltui-al operations. Ou the other hand, at the gi-eator altitude of Fort Pelly, the 
opinioQ of the gentleman in charge of that post vfai that the early frosts might iq 
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some seasonB, bo injnriouB to wheat; at the same time barley and all kinds of garden 
vegetabloB are stLccossfulIy raieod at the post. 

White speaking of agi-icultare, I may porhape mention as a fact of considerable 
importance, that a grnsshopper plague, Bncn as, dnring the past few years, has devae- 
tatod parts of the Province of Uanitobo, is unlcnown in thiB more northern bosh 
region. Lost summer while the Province of Manitoba suffered, the district where my 
survey lay was entirely free from this moat destructive pest. 

At Mossy River, the i-ailway crossing is a little over a mile from the sonthem 
end of Lake Winnipegoosis. At the point of croBaing the width is 125 feet. Aboqt 
60 feet below this, however, the river widens to over 200 feet, affording ample 
accommodation to vessels plying on the lakes. The depth of water varies botween 
five and seven feet ; the bottom is composed of clay aod gravel. On the final location, 
the line of railway i^in comes within a short distance (about 2,000 feet) of the 
south-west end of Lake Winnipegoosis, bnt hero the depth of water is only some two 
to three feet, rendering it almost useless for shipping purposes. 

In the Swan Yulloy the Swan Givor is navigable for boats drawing two and a 
half feet of wafer for a distance of about 20 miles* up from the Swan Lake. Tho 
Swan Lake, again, is connected by a navigable river with the northern end of Lake 
Winnipegoosis 

In regai-d to the cont'nuation of the lino to the wost of the Fort Felly Barracks 
no diffioultioB of any moment present themBolvee. On crossing the Snake Creek at 
the Barracks the country rises by an easy slope to a higher plateau, and this plateau 
continues to the weat in easy undulations. 

I have the honour to be, Sir, 

Tonr most obedient servant, 

GRANVILLE C. CTJNimfGHAM. 

Engineer in charge Divmon, P. 
To Sandfobo Flehino, Esq., 
Engineer in Ohief, 

Canadian Pacific Bailway. 



*TbIa point Tonid be about 35 milei distaat from tbe line of IUiIw»7. 
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APPENDIX M 



Ottawa, 28th Mai-oh, IS'TS. 

Sib, — I havo the honor to eabmit the following report on the preliminary snr- 
vejB and oxplorationR for the Canadian Pacific Bailway, made daring the Boason of 
1875 in the North- West Tepritorics, between LivingBtono, near Fort Pelly and the 
Caledonian Valley, the eastern approach to the Yellow Head Paaa in the Eocky 
Moantains. 

Your telegram of the 13th March, 1875, directed mo to take charge of the iD8tra- 
mental snrveyfl to be made from Fort Pelly ti» Jasper Valley and ex^orationa in the 
Bocky MoQDtains, and your written instructions of the 25th and 31st Usirch gave me 
definite directions as to the manner in which you wished to have the service 
performed. 

The immediate object of the survey was : — 

Firstly, — To ascertain how far it would bo practicable to run the line of railway 
throngh the outlying spur of the Rocky Mountains, between Caledonia Valley, which 
leads to Yellow Head Paaa. and the North Saskatchewan, by way of Brazeau River, 

Secondly, — To connect the surveys already made east and west. 

You supplied me with copies of the Earl of Southesk's book. Captain Patliser'B 
repoi-ta and maps, and other information. On the mnpa you marked the general 
direction of the lines you wished to have sur\-eyed and explored, 

I was directed to arrange with Mr. Lucas, in charge of Division P, to begin an 
instrumental sorvey at Fort Pelly with his party, and to extend westward along the 
general direction of the lino sboivn on the maps, selecting the best ground that could 
be found to apolnt to the south of Edmonton, and to take my old party — Division I/, 
in charge of Mr H. N", Ruttan — with me, to begin where Moberly'a survey termin- 
ated, near Root Eivor, and run eastward to meet Lucas' party, croaaing the North 
Saskatchewan at the most auitable point, pi-obably near the " Old White Earth Fort," 

You advisod me to send Division L to Root River vid Carlton and Fort Pitt, and 
directed me, if it would not cause much delay, to travel along the general route of 
Lucoa' survey, so as to make areconnoissance of that country in advance and to send 
back sketches and directions as to the line of survey. 

After setting Division P to work, you desired me to proceed to the mouth of the 
River Haligne, and commence the oxploration with a view to carry the i-ailway up 
that valley and down a branch of the River Brazeau which, from the Earl of 
Sonthesk'a map, was supposed to have its sourco within a few miles of the head waters 
of the Maligne. Thence to the junction of the Brazeau with the North Saskatchewan, 
and ultimately joining Lucas' survey south of Edmonton. 

Mr. Grompton waa sent with me to assist \a making explorations. 

In your inatractions of the Slst March, you informed me that one of the main 
objects of the survey was to fix the line of the overland telegraph, then under con- 
tract, between Fort Pelly and the entrance to the Yellow Head Pass. That the con- 
tractor would commence his work so soon as the spring should open at Fort Felly, and 
it was important that the line should be defined in advance of nim ; that it was de- 
sired to have the telegi-apb along the general route of the railway, and, when practi- 
cable, on the precise line. » 

Yon also wished me to select the mojt suitable line for the railway either by the 
Brazeau and Maligne Rivei-s, or on the direction of aurveys pievionsly made through 
the Jasper Valley to Boot River, so that the tolegraph construction might be pro- 
ceeded with. 
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I waa thoB desired to Belect the most direct and favourable route for the rftilw&y 
between Yellow Head Pass and Fort Pelly, and to Bee that the tolegraph line should 
be built aa nearly as practicable on the linfl which will ultimately be adopted for the 
railway. 

On the tracing of Moberly's plan which you Bent, you desired me to Bketoh the 
prominent physical features of the country, and (o ascertain if a better line coald 
be projected. 

From your telegrams of 30th Mai-ch and 2nd April, I learned that engioeers 
would not hereafter be required to attend to Commissariat matters, and I was 
directed to apply to Mr. Thomas Nixon, the purveyor for necessary proviBiouB, 
equiproont, men, horses, &n., for outfit, transport and supplies for tho whole season. 

In accordance with these instructions, I commenced atonce to make preparations 
for Iho surveys. I saw Mr. Nixon on hia arrival in Winnipeg un the 8th April, and 
on the 12th, when he hud received deSnite instructions how to act^ I made requisi- 
tions upon him for supplies for Divisions P and L, aid for mysmall exploring party. 
John Brown waa engaged as my Commissarat officer and guide upon your recom- 
mendation. His advico and experience wore found to be of great vnlue. Mr. Buttan 
arrived on the 17lh April and took charge of preparations boing made for Division 
lj. Comminsariat officoi-a were appointed to both Divisions, to act in the field under 
Ml'. Nixon, and to assist the engineers in charge. 

Mr. Nixon ascertuined that no suitable provisions could be obtained in Winnipeg 
at that season of the year, and therefore it would be usele >8 to start before the arrival 
of supplios on the opening of navigation. The first steamboat fVomMoorhead arrived 
on tho 29th April, but the whole of oar supplies did not come till the 18tb May. Mr. 
tiocas arrived on the 21et April, he left his assistant and some of his party at Fort 
Pelly, preparing plans, etc : the rest were paid off in Winnipeg. 

My own time and that of Division L was fully oocnpied in making tracings of 

S'ovioua surveys and making up the Division accounts; all were despatch^ to 
ttawa by the 17th May. 

The three parties went into camp on the 5th of M^, that being the date agreed 
upon with the men hired, and on the 20th we all left Winnipeg, our supply trains 
having left in detachments before ns. 

In comparing my aneroids with the standard baromelor at the observatory, the 
difference in each was only 003, after tho journey by rail from Toronto. 

I met Mr. Puller, contractor for the telegraph, freouontly before leaving Winni- 
peg, and arranged with him that the lino would oe mar&ed out as quickly as possible. 

Journey from Winnipeg to Livingttone, 

On our first day's journey we passed tho greater part of our sapply train. They 
had dispersed with their loads to their bousos, looking for their cattle, &c. and we 
soon found that the commissariat officers hai no control over the movements of the 
freighters, and had arranged no place of rendozvoas. The result of this was that 
Division L had to remain for a considerable time at Totogan till supplies came up. 
Fortunately Division P had two months' provisions at Swan River Barracks 
(Livingstone), which I sent out to them on the 6th April. Mr. Lucas was 
thus enabled to commenco his snrvey at once and to replenish my stock. 
My train consisted of five carts, a light waggon for inatrumonts &c., thi-ee 
saddle hoi-sos, nine cart hoi-ses, and a party of eight, all told. With Mr. 
Lncas and his paity we continued our journey to Livingstone. For the first 
week wo carried oats for our horses, aa the grass was short and yonng. From the 
end of May to the middle of October our horses lived entirely uponpasture. 

Wo followed the ordinary trail through Portage La Prairie and 'Ix>togan to Fort 
Ellice, and from EUico to Fort Polly and Livingstone arriving there on the 
(!th June. I took note of the general foaturoa of the country between Forts 
Gariy and Felly, 

We found the rest of Pivision P encamped near Livingstone, 
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Mr. Lncaa sUowed mo tha plan and profilo of his location from Uossy Eiver to 
Snako Creek, and we examined the valloy of Swan River with a view to getting a 
better ci-osaing of Snake Creek, near its juoction with Swan llivor, Imt the valloy of 
Swan Rivoi- is very rough and crooked, with bold points running into Iho valley. 
Od the lino, as located, the work is very light, except the crossing of a few coulees 
and Snake Greek. As the gronnd is high to the west, wo resolved to adhere to the 
high crossing of Snake Creok. We O2.aniinod the country to the west, and decided 
to get over tlio high gronnd by keeping in the direction of Swan River Valley for 
some distance. 

The latilndo and longitude of our initial point, noai" Livingstone was 
Lat. 51° 53' 39", Loug. 101° 69' 08", calculitlod as nearly as possible, from Mr.Lucas' 
and my surveys from Shoal Lake, where my survey was connected with a known 
point in the Province Lino of Manitoba. 

I asked Mr. Lucas to compute his latitude and longitude as he proceeded, so 
that he might chock his boariogH correctly, the amount ot westing being so great 
between Peily and Edmonton. Mr. Lncaa commenced his survey on the 7th of 
Jnno. 

Joameyfrom Livingstone to Edmonton. 

On the 9th of June I loft Livingstone wilh my exploring party. The 
quantity of wood west of Snake Ci-eck obliged us to go round to tho south, tbllowing 
the trail to Pelly and Touchwood Iliils with the intention of getting back to I ho 
proposed railway tine on the firat opportunity, I made a rough sni-\oy of onr route 
as we proceeded, taking bearings with pri.^matic compass and distances by odometer, 
BO as to fix our position and that of the railway line, using anei'oids to ascertain any 
sudden changes of elevation. 

From Pelly we followed np the Valley of the Assinlboine, over a rongh and 
crooked road through poplar woods, ]>asHing some largo lakes. On getting into moi-o 
open countiy ten Diiles out, we followed a trail north-west to reach the railway line, 
but Boon got into so much brush that we returned to the main ti'ail, which wo 
fi.>llowed till we crossed the Assiniboino Eiver. Wo then worked np to the north- 
west again, till wo arrived within six miles of the proposed line; where wo found 
the woods so heavy to the north and west that we haa to turn to the south-oust. 

The country is undulating, with many small lakes and swamps, and presents no 
difficulties for i-ailway construction. Where we crossed tho Assiniboino, iho valloy 
is wide, and of no depth, not more than 20 feet, the river being 40 feet wide. Wo 
were travelling for a day to the south-east, before wo struck the Touchwood Hill 
trail. In following it to the south-west, tike woods appeared so close to the north, 
that I determined to follow the ti'ail for the present. We passed the Little Touch- 
wood Hills to the south of the trail. 

On the 5th June wo arrived at the junction of tho Quill Lake i-oad, and followed 
it in a north-westerly direction. We were now a long way to tho south of tho pro- 
posed railway line. Getting into open country at the north end of tho Touchwood 
Hills, we again ti-avelled in a north-westerly direction, then more to the west, and 
coming upon thick woods, had to bear off to the south. The country hero is very level. 
We again struck the Quill Lake trail, and followed it to tho north end of Quill Lake. 
I sent a messenger to Mr. Lucas, to tell him that Qitill Lake and tho Touchwood 
Hills ni'o further south than shewn on the maps, and that his lino wonid not come 
near them. Wo followed tho trail till we got within half-a-mile of the lino. Hero we 
made observations for latitude, and pat np a mound as a guide to tho telegraph con- 
tractor in delivering his material, also to mark our trail for Mr. Lucas. 

From this mound, we travelled in the proposed direction of the i-ailway, through 
undulating country, with graves of poplar, but soon came out upon open plains, which 
I took to be Buffalo Cart Pl^ns. We ci'ossod the plains, and passed through a very 
hilly country, till we struck the Carlton trail. The hills are small, and wiU offer no 
serious obstruction. Soon after, we ci'ossod the second Carlton trail, which leads to 
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the upper (orry, and followed it A short diatance to find wood. The contractor's 
train of 50 carts, with material for the telegraph constraction weut from the 
Elbow, overtook na here, and I learned that Ur. Kattan's party was about a day 
behind them. 

We saw a few Indian lodges near the trail, whose owners soon came up to us, 
and claimed a small pony which,we had found on the plains north of Quill Lake, and 
which we gave them. 1 Bent my cart along the trail lo the ferry, and with throe of 
my party followed our course to the South Saskatchewan. 

In the first forty miles the hills incieaao in height and size and then bear off to 
the south-west. The railway will pi-obably have to keep to the north, unless a more 
diroct passage can be found throngh them to the souih. Tite 10 miles near the 
Sasbatchewan is nearly level and open. Having esamioed the banks for some 
distance up the river 1 selected a very favourable crossing for the railway, 975 feet 
wide. There is very little timber on this part of the South Sashatchewan, and none 
suitable for rafting. We then followed the dii'ection of the river, and found our 
carte at the ferry. Mr. Buttan and Division L arrived at the ferry in the evening. 

As the telegraph people were the first to arrive, we had to wait till their carta 
were ferried over. Then all the horses were driven into the river and swam 
across. I told the foren^en of the telegraph party that I would mark the position for 
the telegraph from the Elbow to the end of the Willow UiUs, so that ho might 
commence the conntmction at once. 

Having ci-OBSed the Saskatchewan (25th Juno), we followed a trail to the soutJi- 
west, and then struck across to our land mark on the oast bank of the river. I 
examined the river for four miles to the south-west, and selected another crossing 
moi'O on the direct line passing south through the hilly country east of the river. 
The width of the river here is 362 feet and the bunks are about 70 high^— this would 
make a very good cixissing. . We put up a mound and continued our journey on our 
course for uio Elbow. 

Between the two Saskatchewans the country is open plain, very even, and easy 
for railway cona traction, The North Saskatchewan was reached at the Elbow, and 
we followed the south bank to .Eagle Hili Creek. This stream flows through a valley 
4000 feet by 200 foot deep. I examined this valley for eight miles, and found the best 
crossing at the moulh of the stream. The Ji-oshet level of the Sashatchewan at this 
point is 10 feet higher than the present level. 

Fi-om this place, on the Ist July, I sent a copy of my field plan and directions to 
Air. Lucas, giving him the latitudes and longitudes of important points to guide him 
to the river crossings, &c. 

I also put up a mound and indicated the position of the line at vai-ioos places as 
far as the north-west end of the Willow Hills, so as to enable the telegraph contractor 
to commence work as soon as possible. 

J4y joui-neyfromEagle Hill Creek was difficult on accountof the roughness of 
the counti'y, the number of lai'ge coulees and the q^uantity of wood along the banks 
of the river. At one place, I found it advantageous to leave the i-ivor for eightoen 
miles, passing through a valley running parallel to the Saskatchewan and joining the 
main valley again, then following the Saskatchewan to Battle River. Wo had much 
difficulty in getting thraugh this part of our journev', the banks of tho river being 
thickly wooded, very rough and full of coulees. The construction of the lino will 
therefore be costly. 

On tho 6th of July wo ci-ossod Battle River on a raft. Tho stream was 240 feet 
wide and seven feet deep. There ai-o several Indian houses on the east bank which 
are only occupied in winter, The ci-ossing of the river will be easy as the banks are 
low and the valley narrow near its junction with tho Saskatchewan. 

From Battle River I took a course to enable ua to pass north of the Wolf and 
Willow Hills. Thia led us along the banks of Battle River and north of the Willow 
Hills, but a valley to tho south will allow Ur. Lucas to run a more dli'oci line. I tra- 
velled eight miles to the south-wost to get into this valloy, and then passed to tho 
eoutb of the four Blackfool Hilla. Tho line will oacend to this summit through a 
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crooked valley, bending four miles to the south, through which the work will bo 
heavy. Wo passed a smaU camp of Croos on Battle itivor, hoard some shooting, bat 
did not Bcc any of the Indians. 

From the end of tho four Blackfoot Hills I follokvod a course to lead ae to the 
Hay Lakes and pnssed through aomo billy, open country for fifteon miloa. It thon 
became level au'l uudulating. Wo crossed a coulee 100 foot dcopimd 600 feet wide, 
and on tho lOih July we encamped at avory large coulee 230 feet deep and aquartor 
of a mile wido. I selected the best ci'oasing and put up a monnd, Battlo Biver 
appears to bo only abonttwo miles distant from our trail. 

Following tho same coui-se, we passed over some high, hilly and wooded country 
with numerous ponds and mai'shea for about thirty miloit, crosBinj; a coulee ninety 
feet deep and 600 feet wide. The country is then open with patches of timber, level 
and undulating to the Boaver Hills. These hills oxtond in a south-wostcrlydircction 
from Iho North Saskatchewan to a point about six miles south of our trail. Where our 
trail struck them they stand about 100 feetabovo tho plains, through to thenorth thoy 
ai-o considerably higher. The country hero is very nilly, covered with timber and 
abounding in small lakes and marshef. Wo wore detained five days in cutting our 
way through the hills, and wore at la^t obliged to cut out to tho south. Wo reached 
open country and amved at the Edmonton Hay Lakes trail on the 20th of July. 
Horo wo met a French half-breed going to tho plains who gave ns information about 
the roads, &o. 

Finding the country to the west much covered with woods, I decided to follow 
thotrail into Edmonton, and having built a mound we continued onr traverse along the 
trail. 

Tho road to Edmonton was very rongh and marshy, keeping about four miles to 
tho west of the Beaver Hills and passing over high gi-ound, before reaching the 
Saskatchewan. We arrived at Edmonton on tho 23rd of July, and encamped beside 
Rutlan's pnrty which arrived on tho 19th ; I found Mr. Ruttan making preparations 
fbr Ills journey to Root River with pack horr^os, and waiting for the arrival of hia 
fVeight train. 

The Hudson's Bay Company's steamboat arrived at Edmonton on tho 22nd July; 
this was the fli-st trip ever made by a steamer on the Saskatchewan from the &rand 
Rapids. It took 18 days, and fi^m Fort Garry, 34 days, carrying 130 tons of freight, 

At Edmonton we hod to procure more horses and got tho packing gear fltted up, 
ponding the ai'rival ef the provisions, &c., for our mountain Journey. Mr. Hardisty 
gave us the use of a i-oom in the fort, where we prepat ed a plan of our trail from Eagle 
Hill to Edmonton, laying down a projected lino, tracings of which I sent to you and 
to Mr. Lucae. 

In consequence of the large aroa of country covered with woods, I thought it 
advisable to request Mr. Nixon to Send ns, as quickly as possible, a further supply of 
provisions, for it was vory doubtful that Mr. Lucus an J Mr, Ruttan would connect 
their sui'veys before the winter sot u). I also arranged with Mr. Hardisty to have a 
Bupply of hay cut for both parties. 

Mr. Ruttan and party started for Root River on tho 24th of July ; his supplies 
did not ai'rivo till the 5tb of August. The freighters were much delayed by tho 
quantity of rain making tho roads almost impassaDle. It rained incessantly during 
our stay at Edmonton. 

Journey from Edmmion to the Maligne VaUey atid back. 

Wo left Edmonton on tho Gth August, in company with tho supply train, and 
assisted them in i-eaching Lac Sto, Anno. My party now consisted of IH pack hoi'ses 
and thrco saddle hoi-scf , two osporionced packoi-s were also added to our strength. Wo 
took two carts to Lac Sto. Anno, the end of the cart road, I continued tho traverse of 
our trail, now estimating the distances by time. The rood was so wet and heavy that 
wo did not reach L^ Sto. Anno till tho 1 1 th August. There wo got our supplies from 
tho freighters, floor for three months, with a little bacon, and pemmioan for two 
14 
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montbH which we obtained in exchange for bacon. I aecui-ed the Borvicoe of 
Yalad, aa gaido and hant«r ; be told me that he had accompanied a large party with 
boDies up tbe Biver Brazeau, and down the Medicine Tent valley, when a boy, ao I 
thought we were fortunate in getting bim. 

UKr first mail arrived at Lac Ste Anne ft-om Fort Garry on the 12th, taking jnst 
•ae month on the journoy. It returned on the following day. 

On the 13th August we got our loads aBaorted, and atarted with our pack horaoB 
loaded ou Iho trail to Jasper House. Oui' progress was very nlow, and wo found tho 
ti-ail had and the countiy very much flooded. Wo had to make bridges and cut out 
now ti-aile round swampa. Wo arrived at tho Rivor Pembina on tbe 16th, where wo 
met some of Mr. Buttan's packers. I found bim encamped near tho mouth of the 
Biver Lobatick. He had commenced tbe survey near tho crossing of tbo Eivor 
Pembina, and by so doing received his auitplief, which accompanied us, before ho 
was entirely run out. I examined tbe crossing of Ibo Pembina and tho valluy of tbo 
Lobetick for somo miJos. Tho work will ho heavy and difflcnit till the line loaves 
tbe banks of the Lobatick. We bad to raft tho Pembina, and continued our traverse 
on the 17th to wbei-o tho trail crosses tho Lobstick, which wo also had to raft. Mr. 
Buttan accompanied mo for some distance, to examine the country in advance of his 
party. Tho trail improved a little beyond tho Lobstick, but we lost somo time in 
finding n borso which bad strnyod with its load in getting round one of tho numerous 
marshes. It requires a great deal of care on the part of tho drivers to prevent the 
hoi'ses straying in a country so heavily wooded, anj where thci'o ai-c many delays in 
making tho trail good. We passed Mr. Bnttnn's party, which bad got into more 
even country, and was pushing on tho line to Boot Biver. Tho trail led as up tho 
south aide of tho Lobstick, past Chip Luke, and ovor high ground to tho last crossing 
of the Lobstick, which we foiHled. We thou ci-ossod a high watershed between tbo 
Bivere Pembina and McLood, and at Boot Biver found traces of Moberley's trail 
party. Moro rain horo did not impi-ovo tho trail, which passes thi-ougb a very 
marshy country. 

On the 24th August we passed the east end of Moberly's lino. From this point 
I connected my ti'averso with ae many stations as I could conveniently roach on tho 
survey line, and continued my notes on tho topography of tho countiy. There is 
somo very tine largo spruce on this side of the Biver McLeod, but no pine of any 
valuo. We rafted tbo McLood on tho 26th August near the croaaing selected by Mr. 
Moborly, and followed the trail up the west bank to tho north of Medicine Lodgo 
(Bar«)Bivor, at the Grand Portage. 'Ibis part of tbe country baa been much burnt, 
und the trail conaequentlj' much obstructed by iaiien timber. I found a very go<xl 
croaaing of tho McLood at tho mouth of Medicine Lodgo Rivor. There is evory 
prospect that a direct line can be found fmm this to Boot Biver instead of following 
the McLeod so for to the north. At Medicine Lodge Biver the line and trail leave 
tho McLeod, and, passing over somo high ground by White Mud Lake, join the 
McJjeod again, and follow it for 14 miles tw Plum Pudding Camp. This part being 
so near the river, is very hilly and tbo country much burnt. The Bocky Mountaina, 
covered with snow, came in sight at White Mud Lake for tho fii-st time, about 40 
miles distant to the aouth-weat. Having approachod so near to tbo mountaina 
without seeing them, in consequence of cloudy woathcrj the first view was very 
striking. We left the McLeod on tho 31at August, and passed over a high watershed 
botwoen it and tho Biver Athabasca, 750 foot abovo the McLood. Tho lino goes i-ound 
the'ond of this ridge at a lower level, but can still be much improved. Tho trail con- 
tinues up the valley of tbo Athabasca, about four miles south of the river over a very 
rough slcping country, to Sandstone Creek, where wo descended to tho river. 
Folujwing up tho river, we passed over some very oven terraces and open praino ai 
a much lower elevation than the line aurveyod. to a point beyond Hardistj Creek. 
The view of the ontrnnce to*the Jasper Valley and Eoche Myette is very grand from 
some of th&so terraces. To avoid high and wooded country at the mouti; of Piairio 
Kiver, weagain returned to the line, forded Prairie Rivor a mile abovo its mouth, and 
followed the trail to whore the river bends to t^o south among the mountains. Up 



Digitized byGoOgIC 



this valley there is a ti-ail to the Bivei* McLeod, but Ynlod assured me that it passed 
over high ground. There is no doubt that it is too high fbr the railway. From this 
to Fiddle Eiver the trail and lino pass over a high watershed 100 foot aboyo the 
Athabasca. Tbo ridge extends northwai-ds along Uie east shore of Luc Brale to tho 
river, and eastwards to the mouth of Prairie Hiver. 

Three traders fk>m Edmonton met us and exchanged some horees, which 
assisted us much, as some of ours were nearly useless from packing ovor so roi^h a 
trail. We entered the Bocky fountains on the 4th September, fomed Fiddle Blver 
at Fiddle Depot, followed tho trail along the Athabasca by the foot of Bocbe Myette, 
and past Jaeper House. The river wa^es the base of Roche ityette fbr-atout a 
mile ; the face of tho rock is very steep, so that the constraction of the railway hero 
would be veiy expensive. The Athabasca was too high to lord, so we took the old 
Hudson's Bay Company's trail, forded Eocky Ritrer, and travei-sed along the sandy 
and marshy flats to the south of Jasper Lake. The river takes a sudden turn to tho 
south nearly opposite Snaring River, where there are Beveral bold rocky points with 
the river at their fbet The lino surveyed crosses the River Athabasca to the west 
side, just above those rocks. We arrived at the mouth of the Maligne on the 7th 
September, and connected the traverse with the line at Athabasca DepSt by rafting 
tho river. I found the bench mark near tho Depot, and ascorlained the elevation of 
our camp above the sea by using the two aneroids. 

Tho Eiver Maligne waavoryhigh and rapid, T0fcotwidoand6fect deep, a regular 
mountain torrent. The largest part of the water passes under tho rocks, and issues 
at tho end of a canyon, about a mile from tho Athaoasca. Talnd went on to explore, 
and reported that he could find no trail, and that he had never boon in the valley 
before. Flndingsomuch timber, it was necessary to cut a trail for ourhorees, which 
made our progress very slow. Food for the horses was very scarce in this valley ; we 
thorefoi-e loft our hoi-ses in tho Athabasca valley, where the pasture was good, 
except thi-eo ponies to carry provisions, intending to lake the whole train up when 
BufBcicnt grass was reached. The traverse was continued on foot, and a stationary 
aneroid was always left at a benchmark in cboi-ge ol Mr. Cromptcn. I used the 
other aneroid on tho ti-aveive, and compared the diffei-onco on returning to tho bonch^ 
marks. 

There is an abrupt bench in the valley, about two miles from the mouth of the 
Maligno, where is the canyon before referred to. This bench is more than 400 feet 
above the Athabasca, or 3,750 feet above the sea. This would be overcome with 
difficulty by crossing the lino above the Myetto River, and rising with a stoop grade 
along the south side of the Athabasca valley. About four miles from the mouth, 
there is another canyon, with falls ; at the top of tho falls the elevation is 3,980 feet. 
On the 11th Septomnor we reached Medicine Ivake, the elevation of which i.i 4,521 
feet above the sea. The north shore of this lake is very precipitous, with land slides, 
the mountains coming directly down to the water. On tne south aide, thoshores aio 
bold and rough, but the ascent of the mountains is more gradual. The outlet is 
entirely under ground for three-quarters of a mile except in very high wat«r, the full 
volume of the river is not seen except within two miles of its mouth. 

The trail was continued along the south bank of the Maligno beyond the lake 
to a point about twenty miles from tho mouth, when the banks become so precipitous 
that we could make no more ti-ail. Tip to this, tho posture was very poor, barely 
sufficient to keep our three ponies alive. I thei-efore decided to cross to the north 
bank and explore the valloy, as far as possible, without horses, till we should find 

Csture. Taking Valad ancf two others we continued our traverse along the north 
ok, leaving Mr. Crompton with an aneroid at Medicine Lake, and directing the 
rest of the parly to examine the country for a ti-ail further up the side of the 
mountains. 

On the 14th September we reached Sore-foot Lake, about 33 miles from the 
mouth of tho river, 6,134 feet above the sea, and we explored along the north shore 
to near the east end, 10 miles farther. The shores of the lake are very bold and 
i-oug;h with land slides in places, and near the coat end there is a glacier reaching 
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within 200 feet of the lake level. The moantaina beyond the east end of the ]aka 
appraach each other very closely, leaving only a narrow steep gorge between them, 
and they are covovcd with perpetual enow and glaciers. 

So lar, wo could find no trace of the Eaii of Southeok'a party, and I come to the 
conclusion, after consulting with Yalad and Brawn, that they must have 
ascended some other valley. There was no pasture to be found, and it would be 
impossible to get through to Edmonton without horses, I therefore decided to abandon 
the route and examine the valley of Rocky River. The Haligne valley is very unfit 
for the railway, being narrow and the banks steep. The elevation of the lake which 
wo i-eached is 1,388 feet higher than the Yellow Head Pass, and, as I afterwards 
found, 1,634 feet higher than any point it is necessary to sui-moant to the east of the 
Tollow-Head Pass. 

Accordingly, we retraced our steps and arrived at the valley of Becky Itiver on 
.the 19th September. The leaves of the poplar had now changed their colour, and ws 
had occasional showers of snow and rain. 

The valley of Eocky River is wooded, and we bad to cut our way over very 
rough hilly country, with much fallen timber. At five miles from the Athabaska 
thei-c is a canyon; the elevation of the valloy above the canyon is 4,000 feet, or 700 
feet above the Athabasca. I continued the ti-avei-so for ahout fourteen milee, at which 
point the elevation is 4,157 feet; the river here is about the same size as at its month. 
At this point we encountered an extensive brule, which extended up the river as fkr 
as we could see, and we could not make any headway through it. I took bearings - 
up the valley and decided to return. 

The entrance toRockyHivor as compared with the mouth of the Caledonia valloy, 
is too far to the north to make a luoi-o direct lino than the present one down the 
Athabasca valley, and the elevation wo reached is 411 feet aoove the Tellow-Head 
Pass, and 557 feet higher than any necessary summit towards Edmonton. 

Yulad and Brown both agree with mo m supposing that the Earl of Southesk 
must either have entered the head of Rocky River valley or a branch of the Brazean 
flowing aroDud Uount Lindsay ; Lord Southesk travelled across from the MacLeo*! 
to Medicine Tent valley in half a day, and ascendod to the head of the valley in the 
afternoon of the samo day (3i-d September.; The mouth of Maligne River is 28 
miles fi-omtheentrance to the Rocky Mountains; it is very probable that it is equally 
far fi-om the head of the McLeud to the Maligne, as the ranges are noarly parallel, and 
the McLeod docs not enter the mountains. There is an old trail from Jaeper Lake to 
the Rivor Bi-azeau ; It jioHsoi to the west of Roche Jacque and goes around the head 
of Rocky River. This is pi-obably the trail which Yalad followed, as before referred 
to, when a boy, and it is likely that the Eail of Southesk struck the trail when he 
descended the Brazoau for a short distance, and returned again to the valley of 
White Goat River. Near this the Earl met with glaciers, so that the elevation must 
have been some 5,000 feet. The maps in his book represent the hills on the east of 
Medicine Tent Yalley as smooth and i-ouod, while thoso on the west ai-c peaked and 
rocky, from which it would seem that this valley is only behind the " foot hills" 
and not in the mountains. The branch of the Brazeau which you desired me to follow 
is well known to Valad and Brown, and they describe it as very bod, falling rapidly 
through canyons and high rocks. I feel sure that no practicable line can be got 
Ihrongh in this direclion. 

We continued our rotui-n towai'ds Edmonton on the 23rd September. I examined 
several places again, with a view to improving the line down the Athabasca. The 
country between the Athabasca and Prairie Hiver is very high, and keeps its height 
to the north till it i-eaches the banks of the AthabEisca. A favourable line can be got 
by keeping on the north side of the Athabasca from the mouth of the Myetle, and 
crossing near Coal Greek, where the river makes a short bend to the north. The 
heavy rock cutting at the foot of Itocho Myotte would be avoided, but there will still 
be some points of rock at Jasper Lake and the south end of Lake Brul4. 

After crossing the Athabascu, the line should follow the south bank on some 
even terraces, ascending from Sandstone Cr«ek to the wat«r shed between the Atba- 
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bascaand McLeod, elevatioo 3,600^661. The i-at« of ascent will be about one foot per 
hundred for four mites to Ihis summit. The lino ehoald descend the valley of 
Medicine Lodge fiiver to a good crossing of the McLeod, at the rooath of the valley. 
From this ci-dssiDg to Root Eivor, where Mr. Ruttan's survey commenced, the line 
will bo very direct, but there may bo a heavy ciossing of a considerable stream, 
which flows into the McLeod. The rest of the ground appeai-s to be very even. 

Wo bad a very hoavv enow storm on the 2ntl and Si-d of October, through which 
we lost a horse that had ucea of Utile use for some time. Two other pack horses 
had to be abandoned before we got to Lac Sic. Anno. The trail from Root River was 
almost worse than when wo wont out, a state of Ihings caused by the traffic of 
Buttan's pai'ty. I examined the ci'ossingof the Pembina again, on the east side, and 
fonnd the Drinks very much undermined in consequence of the softness of the sandstone 
and coal seams. 

We arrived at Lac Ste. Anne, on the 12th October, and met some of Rnttan's 
men there, iVom whom I learned that the survey was then completed to the 
River Saskatchewan. Here I received j-our letter of the '7th July, and found an 
opportunity of communicating to Mi'. Kcefor, west of Yellow Head Pass, the 
result of my exploration in Maligne Valley. 

I sent moat of my horses and party by the cait trail to Edmonton, taking 
three horses and a man. I crossed over a very hilly country to White Earth Fort. 
Ur. Ruttan and party wore at work on the bank^j of the Suakatchewan, thi-ee miles 
to the east of the cro.ssing. I examined his plan and profile, got tracings made, 
returned to examine the crossing, and arrived at Edmonton on the 17th October. 

The Rev, G. MacDougalt was at the Fort ; ho told me of his meetings with the 
Indians, and gave me a copy of his commission from the Lieutenant-Governor. I 
wrote and telegraphed to you an account of my explorations, and forwarded it by 
our mail on the 20th October. Our horses were much pulled down, so wegavethom 
as much time as possible to recruit, feeding them with barloy. 

I examined a very favourable crossing of the Saskatchewan, above the mouth of 
Sturgeon River, where the new Police Barrack is being built; but the line would 
have to be lengthened to enable it to cross there, and uie Beaver Hills would be in 
the way. 

A measengor from Mr. Lucas brought the intelligence that he had reached the 
large coulee, 400 miles west from Livingstone, and that he was progressing rapidly. 

I sent Mr. Cnimpton with the mail carrier to intercept any letters for me on the 
incoming mail. Brown accompanied me to Lucas' Camp, and returned to toko care 
of the weak horses at Edmonton, and other Government stores. 

Journey from Edmonton to Carlton. 

Taking three men, three cai-ts and eight horses, I left Edmonton on the 24th 
Ootobor, passed to the south of the Beaver Hills where the line should be located, and 
arrived at Mr. Lucas' camp on the 30th. He was then 450 miles out from Livingston 
and advancing sometimes 10 miles a day. I examined his plan and profiles, which 
he gave to me, as it would take too much time to make tracings. On the i-emainder 
of my journey I took notes of the telegraph construction, the first sign of which was 
at 407 miles out, where there is a large pile of wire insulators, &c., intended for the 
last 100 miles. Some of the contractor's men were still engaged in putting up the 
line, near Fort Pitt Trail, Wo arrived at Battle River on the 6th November, whore 
the conti-aclor has built a lai^e shanty and stables, So operator had arrived, so I 
was unable to telegraph from this point. Several small traders have commenced 
business since I passed up, and some Indian families returned fW>m the plains wero 
living in their winter quarters. 

Over the Eagle Hills the telegraph i^ built some distance to the south of the 
railway line, in open country, and joins the lino near the Elbow. There was very 
little snow on the ground to the we^t of Eagle illll Crock ; beyond that the snow 
aeemed to Increase in depth to Carletoo, where we arrived on the 10th November, 
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Here I found that tbe freighter who brought out the provisions sent for Id July 
had stored them in the Hudson's fifty Go's Fort and was unable to take them to Pitt 
and Victoria, I niso learned that the mail from Fort Gany had not arrived, and that 
I had overtaken my tettei-s and telegram which were waiting for the eastern mail. 
Being anxious to fbrwai-d the mail as quickly as possible, I set out with it next day, 
leaving my camp and outfit in charge of Mr. Ci'ompton, to follow as soon as possible. 
At the BOQtb Saskatchewan I found it impofisible to cross, io coDsequeDce of the 
quantity of ice running down, till the 15th, when the crossing was sti'ong eoough 
to walk over; I then got the easlern mail which brought your letters directing us to 
locate the line west of Edmonton, hut allowing mo to return to Ottawa with the plans 
of the season's work. I dispatched my letters and tolt^ams by the carrier, and 
returned to Carloton to got toe location survey commenced as quickly as possible. 

At Carleton. 

Mr. Nixon sent Mr. N. T. Macljeod to receive the provisions, ftc, from the 
ftoigbters at Pitt and Victoria. He was at Carleton and aseistod me in organising a 
train to carry as much provision as possible to Edmonton. He also bought what 
dogs could be got and some additional horses. I wrote to Messrs. Lucas and Ruttan, 
and sent a special messenger expecting to meet them near Battle River, desiring 
tlicm to leave their parties In camp and to come to Carlton with their plans and 
commissariat officers. 

The lines wore not connected quite so soon aa I calculated, and there were several 
delays in commencing the return Journey \ my message was roceived ojtposito Fort 
Pitt. Mr. Lucas arrived at Carleton on the 12th December, and his parly came in 
two days after. Mr. Ruttan arrived on the 15th, having sent his party to Fort Pitt, 

I was engaged during mj' stay at Carleton in making-a plan of my examination 
along Moberly's line ; in 1^'ing down a projected line, and in writing directions for 
the location survey from Edmonton to Athabasca DepSt, of which Igavo copies to 
the two Divisions. Messi-s Lucas and Buttanwerocompletingtbeir plans and profiles, 
which they gave to me ; and making preparations for tueir return to Edmonton. 

Mr. Clark, of the Hudson's Bay Company, treated us with great hospitality, allowed 
ns to use part of the Fort for offices, and rendered us all the assistance in his power to 
procure men, horses, barley, additional provisions, &c. 

The train that we engaged to take the provisions to Edmonton consisted of 49 
horses and 16 drivers ; they left on the 21st December, in charge of Mr. N. T. MacLeod. 
Messrs. Lucas and Buttan, followed them in a few days. I divided my party, horses 
and outfit, between the two parties, and set out for Port Garry on the 23rd December. 

Journey from Carleton to Fort Garry. 

My outfit was made up of thi-ee dog trains and three men, who were returning 
homo from Division "P." The loads were made as small as possible, with provisions 
for 10 days. Unfortunately, wo had a severe snow-storm which made the track very 
heavy and obliged ua to use snow-shoes the whole way to Fort Pelly. "We follow^ 
the Quill Lake trail to where the line crosses it, took the line to the Asainihoino, and 
so on by a trail to Pelly. 

Prom Livingstone to Mossy Eiver we kept tbe line and had a very rough road. 
The contractor was still engaged in putting up the telegraph, and in clearing from 
MossvKivor to Fort Garry. Wo had a capital trail on the lakes and on the ro^from 
Oak Point. I arrived at Port Gany on the 20lh January — twenty-nine days Seam 
Carleton. 

Tbo dog trains which I brought in with me, and four additional trains supplied 
by Ml'. Nixon, wore sout back to Edmonton with a supply of stationery and other 
nocoisa.'ies for the two Divisions. I arrived in Ottawa on the 16th Fobruary. 
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Instrumental Suroey made by Mr. D. E. R. Lucas, from Livingstone to the Hay Lakes 
near Edmonton, 504 miles. 

I have already said that Mr. Lucas and T decided to adhere to the htf{h crossing 
of Snake Creek ia consequence of the roughness of the valtej of Swan Biver and the 
high ground which we found to the west of the Creok. Ho therefore commenced to 
the west of the crossing, at the end of hid provioos location survey, and directed his 
sniTey to the Noilh-Wcat, following the valley of Swan Eiver. Old Wives' Ci-eok 
falls into Swan Biver about three miles fi-om Snake Creek, and it war* found that an 
ea«y ascent could be made to the high ground by following up Old Wives' Creek. 
The work will not be heavy on this pnrt. From the point whore tlie line leaves Old 
Wives' Creek to a lake ten miles out, the line surveyed is favourable; at this lake a 
traverse wan made reuiid the north end, but in consequence of n high ridge two 
miles to the wewt, it will ho necessory to locate the line through this lake. The 
water can bo lowered, as there is a fall of 10 or 16 feet in two miles, to a stream 
flowing rapidly into Swan River. About 12 miles out, Iho lino is diverted to the 
north to avoid a large lake. The country is rough and full of lakes ; it in eovoi-od with 
thick spruce and bruli, making it difficult to obtain a knowledge of its features. The 
lino surveyed ft-om the take to Ihe oast crossing of the Assiiiiboine ia very favour- 
able; it can bo improved by deflecting to the north, as shown on the plan, bat the 
crossing will be wider. 

From ihi* to the west bi-anch of the Aasiniboino, tho country is very easy, and 
the crossing the best that can be had in the vicinity. 

It was found thatNutUilllies to the south instead of the north of the Assiniboino. 
It extends for several miles in anorth westerly and south-easterly direction, across the 
line of the railway. The best way to overeome the ascent will be in the direction of the 
dotted blue line on the plan. The top of tho hill is a level plateau, covered with alkali 
swamps, caused principally by beavei-dams, which can be drained. Tho descent on 
the we-'t side ia very gradual, and the work light. The line continues over the hill 
in a straight lino to 141 miles out, except a slight deflection to the north, near tho 
100th milo poat. The country is very favoui-able, and little improvement can bo 
made in location. There is rather less timber on this part west of Nut Uill, and it is 
almoat entirely small poplar. 

Prom the I41at mile to 175 miles from Livingston, the country is vory hilly and 
broken ; the lino is deflected to the north to avoid high ground. It will bo necessary 
to examine this section more in detail in advance of location. The work ia not 
heavy, but the lino can probably be much improved. There is hardly any wood 
here ; the country continues open to tho Eagle Hills, west of tho Elbow. 

From the 175th mile to the crossing of tho South Saskatchewan the de3i;ent will 
be easy, and the work not heavy. The crossing is tho bost ihat can he found in the 
vicinity; lower down, the valley increases very much in width and depth. About 
four miles up the stream there is another vory good crassing, but it is too fai- south 
for the line, which is bent to tho north by the range of hills oast of tho rJvor. 

From tho South Saskatchewan to Eagle Hill Creek tlio line surveyed can be 
slightly improved as shewn on the plan. The work on this section is very light, 
oscopt the approach to Ei^le Hill Creek, which is along sido hills, and will bo heavy 
In places, "rho crossing of Eagle Hill Crook cannot bo much improved. 

From this Creek to 250 mites out, the lino is very near the proper position. This 
part ia much covered with woods, and being on side hills, following tho North 
Saskatchewan, it will bo necessary lo have it cross-sectioned before location, as a 
slight deviation will make a considerable difference in. the quantity of work. The 
work hero will necessarily be heavy, and Ihore are several largo coulees which will 
add considerably to the amount of work. 

At the 250th mile, the tine leaves the river to avoid somo bold p3[nts and land 
slides, pas.'^ing through a parallel valley and joining tho river again at iiiS milo^ out. 
Tho ascent to this valley will bo heavy and requires farther examination, Tho 
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Bui-veyod line beyond can be coneiderably improTod by keeping in a lover flat to 
Ibo north as shown on the plan. TLii> part is free from woods. 

From the 26Gth mile to Battle Btvor the line again follows the bank of the 
Saskatchewan. As it is covoi-ed with timber, it can only be properly located after 
cross section:^ are made. There nro several large coulees and streams, and this 
portion of tho line will bo heavy. 

A better ci-osslng ot Battle Rtvcr Ihun the line surveyed can be had, as shewn by 
Iho blue line on tho plan. The approaches will not bo heavy. 

From Battle Rivor to 327 miles out, tho lino surveyed is near its proper position, 
but it will require atraigb toning, as shewn on plan. The wood on this part will be 
light, passing along the south side of the Wolf Hills, which are composed of sm^I 
sand knolls. There may be some trouble caused by drifting sand but the knolls ace 
generally covered with small poplar. 

From the 327th mile to 421 miles out, the lino riurvoyod poasos over some very 
rough country in places. To the south of the four Blockfoot Hills tho line is very 
ci'ooked and tho work heavy, there are also thi-ee coulees, one of which is 220 feet 
below tho level of tho plains and 2,000 feet wide, with high ground to the west 
of it ; with this exceptions, the rest of this portion is favorable. 

I believe that those ditQcuUies can, to a conaiderable e.ftent, bo avoided by 
passing to the south of Willow Hills and keeping in the valley of Battle River, whicn 
runs nearly parallel to tho line, the conleos can then be crossed near their mouths and 
tho lino will ascend through tho most woitorly couloo to the level of the plains near 
the 427th milo. 

As this deviation will bo some two or three miles in places south of the sniToyod 
line, it is impossible, with the knowledge now possessed, to shew an approximate 
proRIc of this section. 

From 429th milo to near 491 miles out, at tho Hay Lukes, tho line surveyed is 
very near the proper position ; it can bo sti-aightcned in places, as shown on the plan ; 
the work is light, and can probably be made lighter on ilirther examination. There 
is a good deal of brush and poplar on this part. 

Mr. Lucas completed this survey on the 13th November, joining his lino with 
Mr. Buttan's, a lew miles to the south-west of the 49 Ut mile, or 504 miles from Snake 
Creek. 

Imtrumental Survey made bj/ Mr. Ruttanfrom the Say Lakes, near Edmonton, to amnect 
Kith the surveys made from the Pacific Ocean in 1873, to near Boot Biver, 141mi7u. 

As already stated, Mr. Buttan commenced this survey at the month of the 
Lobstick Biver, whore it joins tho Pembina, and carried it on westward till he connected 
with Mr. Moberly's survey ot 1ST3 near Boot Biver. He then retui'ned to his 
starting point at the mouth of the Lobstick and continued his survey eastwards till ho 
Joined Mr. Lucas' survey at the Hay Lukes. 

Tho sui'voy was commenced on the 1 Ith August and the lines wei-e joined at the 
Hay Lakes on tho 13th November. 

Commencing near the 491st mile at the Hay Lakes, tho surveys made to the west 
were deflected too far to tlie south in cTOSsiog ono of tho branchos of White Mud 
Biver, It was found necessary to make anotfaor exploratory survey from near the 
40lHt mile, passing to the south of the western Hay Lake, crossing tho White Mud 
branch 1^ miles north of the first survey and terminating at the longitude of 
Edmonton, ut the point whore the location survey of this season (1876) was commenced. 
One of the objects of this survey was to secure the construction of tho telegraph as 
ncoi' OS possiblo on tho proper line. Flans nndprofilos of this part have lately boon 
roceiveo. The ground is rough and hilly until the White Mud is crossed, and there is 
a high lidge between the Hay Lakes, which flow into Battle Biver, and the White 
Mud which flows into the Saskatchewan. The grades are steep, but can be considera- 
bly impi-oved by lengthening the line a little. Tho whole of this country to the 
wost is thickly woodod, with occasional small openings of a few acres. 
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Fiom the longitude of Edmonton (514 miles) to a coulee 527 miles out, the 
lino located coDvergee to, and Dearly joioB, the exploratory line. This part is very 
oasj andtbe crossiog of the coulee light, though 300 feet to the Dorth the coulee is 100 
feot deep and increaaos rapidly in width and depth. 

From this point, the located line diverges to the north to reach a proposed 
ci'oseiDg of the Xoi-th Saskatchewan 534 miles out. This crossing in objectionable, ns 
it is made at an angle of about 45° with the direction of the stream. A better 
crossing may perhaps be got at the mouth of a stream which joins the Saskatchewan 
fi-om the south-east about J of a mile above this skew ci-ossing. It will probably bo 
a high croseiog and the approaches will be heavy. 

if asatisfactory crossing is found hei-e, the most direct line will pass to the north 
of White Lake, and will join the exploratory line to the south of Lake of Isles. The 
country is very hilly, but it is probable that a good line can be found. The exploratory 
line was sui'veyod with a view to crossing the Saskatchewan above the site of Old 
White Earth Fort, 55.1 miles out. This necessitates keeping the line close to the 
river for a distance of 18 miles, as the banks rise suddenly to the south, aboat200 feet 
high, and continue to rise to the Pigeon Hills 4 or 500 ibet above the river. There 
avQ numerous streams following from the Pigeon Hills, in large coulees, so that it is 
impossible to keep the line at a higher level. In several places the banks recede tor 
a considerable distance from the rivei', leaving large &B.ta, and approach it 
again In bold abrupt points. The construction on this portion would be aifficull> as 
the line passes over several lani slides, and in other parts comes so near the river 
that protection works would be necessary, which are objectionable in such a rapid 
stream. 

The crossing at the Old White Earth B'ort is 600 feet wide at low water, where 
the average depth is 7 feet. The river rises 15 feet higher and overflows the flats on 
each side. I examined the banks for several miles down stream and found that either 
the light or left bank was being washed away so that it would be necessary to put up 
a protection for about a quarter of a mile, to keep the sti'eam in its channel, and to 
extend the bridge 2 or 300 feet over the flats. The general width of the Saskatchewan 
TallOT is from 1 to 2 miles near the Old White Earth Fort, 

The outlet of White Lake through White Lake Creek was found to bo so 
crooked and narrow that no use could bo made of it in gutting away from the 
Sabkatche\van, and it is too far north for a line passing south of White Lake. 

The ascent from the Saskatchewan is overcome by following the west bank for a 
short distance till the high ground is reached. This approach will involve some heavy 
work. 

From this point to the water-shed between the Saskatchewan and Pembina, 582 
miles out, the line surveyed is near theproper position, and can be improved in places. 
It passes to the South of White Lake, Lake of Isles and liound Lake. The countiy 
is rough and hilly, and the work will occasaiunally be heavy. The wateis of Round 
Lako and Lake of Isles f ow through Sturgeon Biver into the Saskatchewan, rising 
within two miles of the Pembina, which flows into the Athabasca. 

From this water-shed, the line makes a rapid descent to the crossing of tho 
Pembina, following the valley of a small stream and the banks of the Pembina. 

Tho work on the approach to tho Pemb'na will be heavy, as it is- necoasaiy to 
keep well in from the water which is constantly undermining the soft sandstone and 
coal seams which form the banksof the river. 

The crossing of the Pembina is narrow, and is tho beet that can be got in several 
miles. 

Tho line will then follow the Pembina for about two miles, to theLobsticki this 
part will be very crooked and difficult to construct, as the banks approach very near 
the river, and are bold and steep. 

After crossing the Lobstick 586 miles out, the line ascends the valley rapidly fbr 

four miles, till the level ground is reached. The construction of this part ot the lino 

will bo difficult, as tho valley is very narrow and crooked. The Lobstick is a largo 

Btroum and very rapid, lunning genoi-ally on sandstone rock. It will be necessary 

15 




to divert the Btrcam in two places, through low pointd opposite, and to protect the 
ombanlcmeiita when thoy approach the river. 

The line then leaves the Lobstick- to the right, and continues in nearly a 
straight line to a point GOl miles out. pattsinff a bay of Lot^tick, or Chip Lake. There 
k a good deal of muskeg on this part of the linej but the work will be light and tho 
grades favourable. 

For tho next four miles the line passoe over broken country which extends to 
the north and Bonth of the lino. Tho work will be rather heavy. 

From this point, 605 miles out, to 61(i, tho lino passes over sevoral ridges, 
crossing tho lino at nght angles and streams flowing into the Lobatick ; there are 
several largo mnskegs, and iho work will be heavy in a few places, but generally 
light. 

From 616 mites to tlie last crossing of tho Lobstick, 619 miles out, the tine is 
doflocted to the south to gain distance. It can bo improved by keeping at a lower 
level, more to tho north, round tho shoulder of the hill to the east. The croesing i» 
easy and the stream small. 

The lino still continnos in a 8outh-wostoi*ly direction for some distance, to over- 
come the high wator-shod between the Kivers Pembina and McLeod, 624 miles out. 
Tho grades will necessarily be steep, and the work heavy in places. There aro 
several large muskegs on this part. It is then necessary to descend rapidly to the 
crossing ol Mooso Biver, which flows into the McLood. Two crossings of this kind 
wei-e enrvoyod. The projected line shown on plan is between tho two sui-voys. 
This is a small stream, but the approaches to it will be heavy. 

A better line to get over the wator-shed between the Pembina and MacLeod 
tn^ perhaps be found in the direction of the dotted blue line, by commencing near 
616 miles out, at a lower level, and bearing off to the west Mr. Lucas is now 
examining this pai't of the country in advance of his location survey. 

From the crossing of Moose Biver, 627 miles out, tho line follows the valley of 
Itoot River, which flows into the Moose, a short distance below the crossing. It 
crosses Boot Btver, and ascends a small stream flowing into it from the west to a 
point 6^2 miles out, where the survey was connected with Mr. Moberley'a survey of 
3673. The construction of this part will be easy. Boot Biver is a small stream, 
and tho approaches are light. 

Nbiee on the Soil, Timber and Coal, between Winnipeg and the Rocky JUountains. 

Fi-om daily records of the country traversed between Winnipeg and Lac Sto. 
Anne, west of Edmonton, I estimate that the proportion of excellent farming 
land is about 43 per cent; fair land, 15 per cent.; and poor, light sandy or clay and 
boulders, 42 per cent. ; the latter is, however, suitable for grazing purposes. The 
hills are generally poor soil. 

Between Lac. 8te. Anne and the mountains, tho soil is principally heavy clay, 
and, iti ptacos, sand. Tho fVeqiont rains coming from the itocky Mountains not 
being peimitted to sink into the ground by tho compactness of the clay, form largo 
areas of muskeg. There are a few plauos whore tho soil in the valleys is fair. 

The area of the land covei'od with timber between Livingstone and Edmonton, 
along tho line of the liailway is aboat 64 per cent. Poplar is the only wood found, 
oxcopt a small quuutitj^ of spruce near Livingstone, and on the Bouver Hills. About 
tho centre of tbis region the poplar is small, but increases in size to the cast and 
West. 

From Edmonton to the Bocky Mountains, the poplar becomes larger, bat 
decreases in quantity, and stiruco appears more frequently with pitch-pine and 
balsam, till tho woods are entirely made up of those species. 

The poplar in tho North-Wost appears to bo of better quality and closer in the 
grain than tnat found in Ontario, and losemblos soft maple. It makes very good fire- 
wood. Very fine spruce is found to tho west of Edmonton on tho North Saskatcbo- 
wan, and to tho noith-oa»t of'Carleton. 
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The banks of the Xorth Sa^^katchowan and the Pembina rivops show largo 
Bectiona of ooal at the railway crossings, One seam at the Pembina in about 20 feet 
thick. It ia also found on the McLeod and at Coal Creek, near the entrance to 
Jasper Valley. The Bpecimens acoompaoying this are fh)[n those rivets. 

Conclusion. 

Before cloetng this report, I may bo allowed to say that the members of tjie 
staff and others employed, nave generally performed their duties in a very Batisfac- 
tory manner, and have worked faithfully to push forward the work in hancl. 

Mr. Lacas and his party experienced a great deal of difficulty in cutting the 
line throngb the 200 miles west of Livingstone. This portion is so much covoi-ed 
with wood and water that it was a moat troublesome task to keep up supplies and 
camp outfit. 

The country over which Mr. ilattan and party surveyed ia almost entirely 
covered with woods, and muskegs are of tVequent occurrence; he was obliged to pack 
all hia supplies on hoi-aes from Lac Ste. Anne, and the trail, ft-om the quantity of 
traSBc, became very soft and heavy. 

Messrs. Lucas and itattan are ni 
tudo of Kdmonton to the summit of the Yellow Head Pass. 

I have the honour to be, Sir, 

Yonr obedient servant, 

HENfiy A. F. MacLeod. 
Sandfobd Flehino, Esq., 
E n gi nee r-i n-Ch ief, 

Canadian Pacific Eailway. 
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APPENDIX N. 



RKFOBT ON EXPLOHATION UADE BETWEEN LAKE NIPIBSINQ AND BIVER PIO, LAKE 
SUPERIOR, IN THE TEAKS 1873 AND 1874, BY W. A. AB8TIN. 

SiE, — I have the honour to report that, according to your verbal instructions of 
the month of June, 1873, I made a combined track, micromotric and prospective 
survey of the country lying between the eastern end of Lake I^ipissing and the High 
Fall of the South Branch of the Moose Bivor, a distance of about 17S miles. The 
portion of the eountiy examined lying south-east of the height of land was immedi- 
ately confined to the north-eastern shores of Lake ^ipissing and the Sturgeon River, 
the point of departure being the River Awastawasing near its discharge into the 
east bay of I^ke Nipissing. Following the lake shore for abont 20 miles and 
thence striking directly to the mouth of Smoky River, 28 miles from the starting 
point, the soil is good, abontone-qnftrterof the distance is bruU and the rest genoi-ally 
welt timbered with pine and evergreen woods and a variety of hard wooda ; thence to 
the 50tti mile, along the valley of the Sturgeon River, level and well timbered, soil 
good. The valley of the Sturgeon lUvor to Paul's Lake, 111 miles tVom starting 
point, otfei's nothing bat ordinary obstructions to theconstruutionof alineof rulway. 
The upper part of the Sturgeon valley is gonorally more rocky than the lower. Along 
the immediate site of the line but little rock will bo met, the soil being generally 
sandy loam. 

The height of land between Lake Huron and Ottawa water is about 118 miles 
from the starting point. Tho count i-y thence descends N^. north-westwards to the head 
waters of the Montreal River, down the valley of which the line follows in a K. 
north-westerly course to tho 146th mile, crossing the height of land between tlie 
Hudson Bay and St. Lawrence water near the 150th mile, continuing N. north- 
west to 163rd mile to a stream ninning into tho Grassy River up tho valley of 
which the line can go to the 173i-d milo, thonce to the Moose River, crossing it at the 
High Falls at about the 176th mile. 177 miles takes the lino to the Patachicapika 
River, the valley of which it descends to tho 191st mile from starting point, connect- 
ing with the exploratory survey of 1871 near the height of land, and after passing it, 
the soil becomes sandy and the character of the timber changes; the trees there 
being balsam, spmce, cedar, tamarac, pitch-pine, with poplar and white birch. At 
Port Matagama, Hudson Bay Co. Station, about 47 ° 53' N. lat., they grow carrots, 
turnips, onions, potatoes, &c. 

Prom the point whoro the exploratory survey of 1873 connects with tho survey 
of 1871, the distance to the end of division D. of 1871 is about 30 miles. N. north- 
west of the point of junction, the country offei-s no engineering difficulties, but a 
site some 40 miles to the southwai-d or near Fort Itfatagama would connect more 
directly with the survey of 1874, beginning at the narrows of Lake Missanabe, at the 
head waters of the main branch of the Moose River. Between Fort Matagama and 
Lake Mlssanabo the country is reported to be as level as that through whtcn the line 
already runs to the northward, abounding in whit« birch, balsam, tamarac, with 
poplar, spruce and pitch-pine. The soil is generally sandy. 

The survey of 1874 commences at Lake Missanabe, proceeding If. N. westward, 
to near the mouth of tho River Pic, which discharges its waters into Lake Superior. 
Westward from Lake Missanabe, tho line will follow up tho small valley of the River 
Anjigame, then cross a generally flat countiy to about tho fifteenth mile, rising to 
the twenty-second milo to a height of land dividing the head waters of the Moose 
River, east and west; thence going across the country, following tho shores of lakes 
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and tbe Talleys of small streame, to the thirty-Beventh mile, where we get to the 
valley of the Biver Oba, proceeding downward to I«ake Oba, to the northwara of which 
the conntry is very flat ; then taking up the valley of a river which comes into the N". 
W. end of Lake Oba. The line crosBos the height of land between Lake Superior and 
nudBOn'sBay, at about fifty-five miloe, continuing and goin;;; to the northward ofEsna- 
game, Mosanobik, and Uangonse Lakes, through a level conntry, crosBing the height of 
land again at 59 miles from Uissanabe; most of the distance np to this is surprisingly 
level, gravel and sand abounding, with some good soil near the rivers, where wild peas, 
oats, and barley, were seen growing luxuriantly, and abundance of timber — spruce, 
tamarac, balsam, pitch-pine, white birch, and poplar. 

Descending from the sixty-ninth mile, the line would cross the River Xablnaga- 
ganing, at the sovonty-firstmile, (the valley of which extends some twenty miles to 
the southward), and at seventy-five miles leaves tbe valley of this river, and gets to the 
height of land at the eighty-eigbtb mile, having ngcended tbe valley of the River 
Namagos, and run along part of the shore ofa lake ofthe same name, thence following a 
chain of lakes, and connecting streams to the ninety-eighth mile, to the height of land, 
over gravelly deposits and rock formation. From this, it goes down the valley of the 
North 'WhiteEiver, to the Illth mile; then passes over to the South White River, to 
near to ibotof Lake Natamasagama, where tbe line crosses at tbe narrows, 12fj miles 
fVomUissanaheLake; tbenca over a rolling country to the 1-I4th mile, to the bead of a 
stream running into the Black Kiver, through which valley the line would descend to 
150th mile; thence following down the Black River to the 160th mile, where, meeting 
a small branch of the Pic River, the lino descends its valley to the Pic. Nearly the 
whole of the conntiy through which the line is projected, otTers a fhir site fbr a rail- 
way, and is what might bo called a genei-ally level country, comparatively 
but little rock existing in the immediate noigb bourbood of tbe proposed location. 
Abundance of wood can be had, although mucn of it has been destroyed by fire. It 
consists of pit^.h pine, spruce, tamarac, white birch, balsam, cedar, and poplar. In 

E laces, the timber is small as yet. But little clay exists to the eastward of Natasagama 
ake, but abounds towards the Pic River. 

I am, Sir, 

Your obedient servant, 

W. A. AUSTIN, 
Engineer in charge of Divisions D. and F. 
Sandfobd FiXutHa, Esq., 

Engineer-in-Chief, C. P. R. 
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APPENDIX O. 



BBPOKT ON TBE EXPLOBATORT StTRVBr UADI FBOK THE RIVBR PIC, TO THI RITER 
NEPIOON, ALOSa THE NORTHERN COAST OF LAKE 8CPERI0R, AND ON OTHER SCBTET3 
MADE DnRINQ THE YEAR 1S74, BY TH0HA8 JEPFEBSON THOMPSON, 

Ottawa, April, 1876. 

Sir. — I beg to fnrDiBh the followiDK Eeport npon the exploratory eurvey made 
from Pie River to Bed Bock (Nopi^n Kiver,) also an instmmental survey from Lake 
Helen to the most Bouthein bay of Lake Kepigon. — SivtBion G, 1874. 

General Character of Country. 

The only practicable point to strilce the north shore of Lake Superior, by a line 
from the east, b ing a' small bav, tho fii-st north of Peninsula Harbour, I examined 
the country from the point with a view of getting a line from Pic River to the b&j^, a 
distance of about 7 miles. I found a range of moantains running along the west side 
of Fie Biver in a south-easterly direction, having an altitade of from 400 to 450 feet 
above Lake Superior, which rendered it impossible to pass directly oast and west ; but 
as this range decreases rapidly in altitude towards the south, a line could be obtained 
by passing in a south-easterly direction from Lake Superioi-, crossing Pic River nearer 
its month. 

The formation of this district is comparatively favoumble for railway conatruc- 
tioD, as although of granite, the country isnotofa broken character. The gradients 
wonld be about 80 feet to the mile, and the direction of the line, with few exceptions, 
would be free ftom curves. 

Tho formation of the country along the north shore of Lake Superior, and for a 
nnmber of miles into the interior, being of an extraordinarily broken character, and 
most precipitous, I found it only practicable to leave the coast district for a distance 
of 30 miles in tho total distance of 117 miles to Bed Bock, (Nepigon), on ccconnt of 
ranges of granite mountains of a very broken character of from 400 to 1000 feet in 
altitude above tho lake, running in every direction, with valleys intervening, 
extremely sleep, and impracticable fbr railway construction. Inconsequence of this 
formation it was not possible to rise with the line to any high elevation, the only 
moans of succaKsfiilly getting a line was to keep the lowest level, and pass over the 
principal peninsulas or promontories, which I succeedod in doing. The only open 
district of country along tho north shore is that extending from ITepigon River in an 
easterly direction to Jack Fish River, a distance of 8 miles. The entire district is 
almost exclusively of granite of a very compact character, with only a few inches of 
soil (decayed vegetable matter). 

Qeneral deacription of tlie apprommate Line. 

In order to avoid an excess of tunnelling, a large per centage of the line is 
necessarily on curves of sharp grading ; and having to follow in many instances tho 
shores of bays which indent the coast, the Hue is 30 per cent, in excess of a direct 
lino drawn from tho bay north of Peninsula Harbour to Rod Bock (Nepigon Biver), 
the direct distance being 90 miles, and by the surveyed line 117 miles. The gradient, 
excepting in some cases where the line passes across peninsulas, are easy. 
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Little Pic Biver' 


120 feet, 


Prairie Riier ' 


60 feet, 


Steel Eiver 


100 feet, 


Blacii Uiver ' 


160 foet, 


PaysPlatRiver ' 


130 feet. 



A largo number of short tuauols is necessary, which give & total of 13,300 
liDeal yards, equal to ^^ miles. 

There are four heavy crossings of bays, where the depth of water would neces- 
sitate heavy banks to the highest flood level, to carry troi^tle viaducts, the line being 
at a high elevation. These crossings occui- at4J, 7J, 17^ and 36J miles on plan. 
The only rivers of impoitanco to be cr Bsed are : 

Pic Kiver, spaa ^30 feet, depth of water at centre, 19 feet 

" 4 feot 

" 4 feet 

" 2 foot 

" « foot 

Ab those would bo paiisod at a low level, the oxponso of bridging would be com- 
paratively light. 

Quantities. 

The following are the approximate quantities in cubiu yardsof banks and cuttings 
for the distance of 117 miles from Peninsula Harbonr to Rod Rock, also lineal yards 
ot tunnels: 

Embankments, cubic yavtia, 3,443,860 per mile, equal to 29,434 
Cuttings '■ 2,779,3611 " equal to 23,t65 
Lineal yards of tunnel, 13,350 equal to 7^ miles 

Lake Helen to Lake Nepigon. 

The country between the northern end of Lake Helen and the most southern bay 
of Lake Nopigon (adistHrcoof ISmiles) is intoraected at 11| miles from Lake Helen, 
bv a narrow ridge, rnnning in an easterly and westerly direction between two lako^. 
The outlet from the northern lake is into Lake Nepigon, nnd that fram the sout'iern 
into Lake Helen, from thence into Lake Superior. Tho distance between these 
lakes is 1,500 feet, and tbe diffei-enco in their level is 47 feet. This ridgo is pawed 
by a tnnnel 700 feet long, on a gi-adient of 64 feet to the mile. 

Tho rise from Lake Helen to tho lake at southern side of tho i-idgo is 230 feet, 
in llj miles. On account of the undulating character of iho country it was necessary 
to keep in the valley of the river, which rises in the latter lake, and flows into a 
a second lake (situated between 8 and 10 miles on plan). The level of this lake is 
220 feet above Lake Helen ; from this second lake the river has a rapid descent. 
The lake north of the dividing ridge is 280 feot above Lake Helen, aud is about two 
and a half miles in length ; along the eastern edge of this lake the line runs to the 
northern oxti-emiLy ; from thence along the v^ley of the stream to Lake Nepigon, a 
distance of about a mile. The district selected is the only praeticablo one for a lino 
connecting Lake Helen and Lake Nepigon. 

GeneriU Direction of Lines. 

Leaving Lako Helen, the line runs in an almost northerly direction for tho fii*st 
five miles; from this, running eaaterly about N. 45° E. to the head of the third lake, 
(14 miles on plan), from thence N. 40° W. for about a milo, to tho head of tho bay, 
Kopigon Lake (15 miles on plan). 

The lino crosses the river five times in Iho first eight miles from Lako Helen. 
Tho firat crossing is about ono-fourth of a milo from Lake Helen ; tho span is 50 feet, 
elevation 23 feot; the line from thiskeepiogthe east side of the rivers to crossing 
No. 2, at ono mile ; tho span 60 feet, and elevation 35 foot; tho line from this 
keeping the west side of the river to crossing No. 3, at 3J milos, tho span 50 feet, 
elevation 55 foot ; tho line from this point to next crossing cuts otf a bend of the 
river, crossing No. 4 ut 5 milos, the span 50 foot, elevation 55 foot ; tho lino keeping 
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on the west side of the river to the 6th crossing at 7}- miloa, the apan &0 foot, 
olovation 10 foot ; from the latter polul tho lino iki^ia tho two lakes up to tho tunnel, 
at 11|^ mtloa ; to tliiH point tho pi-ofiio cihow.^ a light section in banks and cuttings. 
Tho i-ivei' cross inga are rathor heavy, on account of being obliged to 
keep tho lino on the level of Iho top of the banks of tho rivers, 
the tianka boing oxtromoly atoop, nnd their formation clay and aand. Prom 
11^ miles, whore the lino passes the summit ridi^e by n tunnel 750 feet in length, up 
to 15 miles at Kepigon Lake, tho amount of work would bo comparatively light, and 
the lino thronghout favourable as regards cnrvaturos. 

From 15 miles at the southern end of the bay, Kepigon Lake, where the inatni- 
mental survey (crminatee, I made an examination of the eastorn side of the bay 
with the view of canning the line on to Iho high ground where the surveys have 
already boon carried out from the railway. I found that for a distance of3^ miles from 
the head of the bay, ]Mrpcndicalar cliffy of from five to six huodrod foot above the lake 
skirted the bay, a footing, however, extended at tho bottom of this range of cliffe, of 
awid^ varying from four hundred feet to half a mile well adapted for railway 
construction. After continuing along the edge of the bay for a length of fivo miles, 
tho Biver Koniaetshtan is arrived at, flowing from the N. E. It would be necessary 
to follow the valley of this rivor for a distance of about five miles to arrive at tho 
summit, or level tract of country, lying to Iho oast, (he heiglit of which above Lake 
Nopigon ia about 360 foet. The only difficulty as i-egai-ds rulwa^ construction along 
this valley would be in obtaining practicable grading ; my opinion ia that sovonty 
or eighty feet to the milo could be ootainod. 

I remain. Sir 

Tour obedient, &c., 

THOS. JEFFERSON THOMPSON. 
Sakdfobd FLBUiNa, Esq., 

Engineer in Chief, 

Canadian Pacific Hallway. 
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SnuuAar of the thvoc Sections of 40, 40 and 37 milosin Length, KorthShoi'c of Lako 
S upon or. (Approximate.) 
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The cubic quantities in ombankmenta and tunnels combined, ratty be assumed to 
i^present the total number of cubic yai-ds necessary to be moved to construct the road, 
viz., omtmnkmeDts, 3,448,860 ; tunDelt<, 400,000; total, 3,843,860 cubic yards. 



Idarch, 1875. 



THOS. JEFF. THOMPSON. 



Iht Section of 40 milo.*, North Shore of Lake Superior. Summary of Quantitioa. 
(Approzimato.J 
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2nd Section, fi-om 40 to 80 mileB, North Shore of Lake Suporior. Satnmary of 
Qaantitics. (Approximate.) 
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3fti> SlcTlos, from 80 to 111 miles, North Shore Lake Superior; Summary of 
of QoantitioB. (Approximate.) 
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Tbe 0XC08H of bank over cutting arises from a loQg length of bank (enrfaoo lino) 
having to bo conatructod irom Bide-cuttiug. 
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APPENDIX P. 



Canadian Pacifio Bailwat. 

Ottawa, 28th January, 1876. 

Sir, — According to instructions received from yon, I made the Burroys of the 
diifarent portions of the Bed River route, and now lay before you the result of my 
work. 

I loft Fort Garry on the 16th of September, and proceeded by eta^ along the Dawson 
Boad to the Korth-Wost Angle, a aistanoe, of 120 miles. Bwarding this portion 
of ihe route, at least 60 miles of the road is in bad repair, and will hnve to be lifted 
at least two feet above its prosent level. The greater pai-t being through "mnskoss" 
or deep swamps, it will roquii'e large Hide drains. Timber is not very abundant Tor 
"corduroying, so that the rojiairing of the road will be expensive ; portions of it 
are thi-ongh ballast hills fUr apart, consequently the haulage of wooden material 
and ballast will increase the cost of repair. 

Lake of the Woods and Bainy River. 

Leaving Noi-th-West Angle I took the steamer " Lady of the Lake " and pro- 
ceeded across the lake and through Rainy River to the Long Sault. Theso waters 
are suitable for steamers of considei'able di-aught. From this point, upwards, tho 
navigation is not available for large steamei's. At first it was thought that the 
rapids of the Long Sault andJtfanitou could be overcome by tho steamer plying on 
the Lake of the Woods, but It was found that a dofoct in her engines would not 
allow of her running them. 

Long Sault and Manitou. 

In order to enable the steamer to overcome these rapids, it will bo necessary, in 
iny opinion, lo make an excavation of about 200 feet in length in the bed rock, and 
to clear the ohannol for about 400 feet from the large boulders. I think the greatest 
depth of rock to bo excavated would not exceed foui- feet, and in removing the 
boulders so groat expense would be incurred. For the excavation, it is probable some 
kind of a dam would be required. Tho Sault rapida occur at intervals for a distance 
of two miles; the total fall I have estimated at iibout six or sovon feet. 

The Miinitou rapids are the next impediment; they are short, filling suddenly. 
Unfbrtunately tho bottor channel lies on the American side, but a good one may be 
had on the Canadian shore by excavating about 300 lineal feet of rock; this excavation 
in some parts may reach five feet. 

It is very desirable that those workn should bo thoroughly complete, as this is 
the keystone to the uninterruptod navigation from the North-West Anglo to Fort 
Francis, a distance of 130 miles; it can bo obtained, however, only by consideniblo 
expenditure. I estimate tho fall of the Manitou ntpids at about six feet. 

The Rainy River from this to Fort Francis is wide, very direct in its course, and 
of good depth. 
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Fort FYancis Portage, No. 1. 

This portage iB on the Rainy Kivor; tho lengtti is 170 feet, the difference in lino 
of the waters 23 feet 4 inchcB. 

Rospocting Fort Francis, either of two plans may be adopted, tlie one tmm- 
■woy, the other & eystem of IocIcp. It will depend upon the amount of freight nnd 
pasFengors expected to be carried through which ought to be ufed, I think the lake 
facilities at the Shebandowan end, even when improved, would hardly justify the 
expenBe of putting in lockH. Should Iho traffic hcreaftor increase to such an extent aa 
t£> make it an ol)ject to use locks, 1 believe it would pay, inasmuch as it would allow 
tho steamer plying on the Kainy Tjako and the Lake of the Woods to have uuin- 
teriTiptod navigation from the North-West Angle to Kettle Falls, a distance of 115 
miles ; this will depend on the amount of improvement on the east ond. 

5^ve miles above Fort Francis, at tho entrance of Eniny Lake, are two rapids, 
the lowerof 11-inch fall, the upper of 1 foot 1 inch. Tho Rainy Lake ateamei' does 
not nm below these rapids, freight and passengers being carried in boats, which are 
hauled up into the lake and then transferred to the steamer. Mr. Fowler, of the Fort 
Francis sawmill, informed me that he intended extending his dam further across tho 
ftlls this winter ; this, with a doable boom from the Island to a pier in the river, would 
BO contract the water discharge as to raise Rainy River to tho level of Rainy Lake, 
or sufficiently to allow the passage of the steamer from Fort Francis to Kottle Falls ; 
this distance is called forty-five miles. 

Kettle Falls Portage No. 2. 

This portage is 1,312 feet in length ; the fall in the river being eight feet nine 
inches ; the line is straight from one pier to the other. The first part of the channel 
in Lake ffameiikan is exceedingly tortuous, and I have it on Mr. Poither'a authority 
that the water route can be greatly shoi-tened by running a mite portage fi-om a bay 
<tf Rainy Lake into Lake Kameiikan ; this will do away with fifteen miles of water 
communication and only entail thi-eo-quarters of a mile of tramway extra; the 
proposed tramway as shown being one-quarter of a mile. 

Negvaquon Portage, No. 3. 

This portage connects Lako Nameukan and Nequaquon, and is 19,200 feet 
in length or 3J miles 240 yards. Lake Nequaquon lies 71 feet 4 inches above 
Lake Nameukan. I was able to get a very good line on this portage in a good direc- 
tion with easy grades, in fact I believe this is tho shortest and most feasible route 
between the two lakes. I would advise tho use of locomotive power on this portage, 
inasmuchasitmostly lies through swamp, and it would be amattorof great difficulty to 
maintain ar^ad forhorsea, also, it would take a much smaller stoif to work an engine 
than the present haulage system. Proceeding up Lake Nequaquon we enter Eivor 
Maligne. There is an eicceedingly sharp turn immediately upon leaving the lake; a 
channel 400 feet in length will have to be di-edged, the remainder of the river being 
good. This work will secure the navigation to the Island portage. 

Island Portage, No. 4. 

This portage is only a rock standing out in the River Maligue, the length ia 2S0 
feet and the fall is 19 feet 6 inches. Mr. Dawson's first idea was to put in such a dam 
OS would raise the water sufficiently to render it navigable to the dam at the foot of 
Sturgeon Lake. Tho dam pro/ed inefficient, and I do not believe it can be made so as 
to overcome the use of a portage below Sturgeon Lake dam, there being a fall of 30 
feet between th? two dams. 
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Maligne Portage, No, 5. 

This portage, situate on the side of the Biver Haligne, is 5,450 foet long, or one 
mile 56 yards in length, the full in the river for this distance being 22 feot. The 
ti"amway proposed rans along the edge of the rirop, and is very easy of construction. 
To snbetitute a canal for a tramway bore would be a mattor of largo oatlay, the 
snrface being rock of a very hai-d nature. 

Deux Riviires and Pine Portages, Not. 6 and 7. 

The length of these portages is 19 200 feet, or 3^ miles and 240 yards. They 
connect Lakes KoogosikoK and Sturgeon, the fill from the former to the latter being 
115 feet. 

Fi-om my exploration, I found it more advisable to throw these two portages 
into one, than to have three transhipments, as is the cose in the present route. 
Nothing bettor than what the plan shows can be obtained, a^ I havo hod the ablest 
nssislauce in exploring this ^xirtage, and no trouble has been sparol to get the best 
posible route. 

I would recommend the employment of locomotive power, as n largo portion of 
the road would have to be ti-eslled. There would be great difficulty in obtaining a horse 
rosd, and the grades are more than horse power could ovei'come. 

French Siver. 

The navigation from Lake Kaogosikok to French Lake is carried through the 
French Biver. The channel is about two miles long, very tortuous, and although 
navigable for a barge of 60 tons huiden, I do not know whether they would be able 
to tow two or three boats of the same tonnage without accidents happening by 
collisions with the banks. A channel can be cut in lieu of this river, the length of 
which would be about one mile; probably about one-third of the old river bed would 
be available. 

French Portage, No. 8. 

This portage connects French Lake with Biver Windigoostigan, the length being 
1-5,600 feel, or 2| miles 360yui-ds; the fall from the latter to the former is 110 foet 
9 inches. I am not certain that the line I have adopted is the best one that can bo 
obtained. My time being very limited, I was not aole to try a line down by the 
river, but 1 do not think it would have boon successful, as the fhll in the Biver Win- 
digoostigan is immodiato, and drop) about 80 feot in a half mile. The steop inclines 
at the cast end mny bo avoided, hut the line would be lengthened 1^ miles. Naviga- 
tion would then start from Lake Windigoostigan instead of from the river. 

BruU Portage, No, 9. 

This connects Lakes Windigoostigan and Baril, I would propose for the working 
of this portage the construction of a canal from Lake Windigoostigan to the foot ol 
the hill, connecting with a tramway worked by water power, to overcome the steep 
ascent to Lake Baril. The length of the canal would be 1,870 feet, and 650 feet of 
tramway. Lake Baril is 47 feet 2 inches above Lake Windigoostigan. 

This latter I have been infbrmed, has considerable depth of water ; it is long and 
narrow, and at one place nearly resolves itself into two lakes. A bar of mud stretches 
across those narrows. Probably 600 lineal feet of channel dredging will be required 
Jiero, the average depth, as near as I can estimate, being six feet. 
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Baril Portage, JTo/lO, 

This portage connects Lako Baril with Lac dee Mille Laof, the difference of level 
between tne two being two feet nine inches. Lake Baril is the liighest. By raising 
Mille Lacs, a canal can be constmcted between the two lalcos, and a eon tlnnoiu) stretch 
of 30 miles obtained. I do not think there wonld be much difflonlty in draining 
Mile Lacs to the required height, nor wonld mnch land be laid andor wat«r, the shores 
being high and rockjr. Abouttwothirds of this canal would be in clay with bonlders 
and the remaining third in rock ; the excavation, however, will not be very heavy. 
The length of the canal would be UOO feet. 

Height of Land Portage, M, 11. 

This portage is between Lac desMille Lacs and Lake Eashabowio. There has 
been a channel cut from the latter lake into a small lake called " Summit Pond," 
altogether throagh marsh. Some time after being made it cloiwd in. However, had 
short piles been driven into the bnnks they would have stood ; there is plenty ot 
timber for this purpose ; this pond at present is one foot seven inches above Kasha- 
bowie. Should Mille Lacs be raised two foet nine inches, the difTerenee of level 
between it and Kashabowio, wilt be 8 feet 4 inches. 

A canal could easily be cut from Summit Pont to JfilloLacs. with one lift of the 
above height. At the place where tiie chamber is shown on the plan there wonld bo 
some rock catting, all below it would bo clay, and a considerable portion next the 
Summit Pond would also be clay. 

The length of such canal would be 4,650 feet, inclnding the opening of the old cut. 

If a tramway is constructed, the length of it will be 5,640 feet, or one mile 120 
yards. 

Kashaixwie Portage, No. 12, 

Between Lakes Koshabowie and Sbebandow&n. 

The lino adopted by Mr. Dawson is pi-obsWy the best that can be obtained on 
this portage, so I have followed close to it. The difference of level between those 
lakes is 32 feet. 

Mr. Dftwson is of opinion that Shebandowan can be raiited to the level of Kasba- 
bowie; this would lay a large ti-aot of country under water, wonld also be subject to 
innumerable leakn, and if I am not miatAken, Mr. Murdook told me, would materi.'iily 
interfere with the extension of the Thunder Bay Branch, The tramway, as on plan 
will be 3,800 feet, or nearly three quarters mile. 

The road from Thunder Bay to Shebandowan is bettor known to Mr. Haslewood 
than to me. When I passed over it, it was covered with snow. 

From my own personal observation and from conversations held with the late 
oontractors, I have ascertained that it is not po-ssible to convey 6 tons of freight each 
way daily over the road as it now stands. There is no accommodation whatever for 
passengers ; the wharves are too small and unfit for any extended traffic. 

The freight boats are in the most dilapidated \Kindttion, and I fear few of them 
will out-live next season's service. 

The tugs upon Rainy River, Lake Nameaksn, lUver Maligne and Sturgeon Lake 
are mere playthings, and are not capable of towing a barge 25 tons burden in any 
but the finest weather; the slighted t raise of wind prevents them fVom putting to sea. 

On Lako N^equaquon there is a good tug boat, but no large bargo. 

On LakeKaogosikok, thera is also u good tug boat and a now large bargo about 
40 tons burden. 

On Lake Windigoostigan thero is a small but good tng boat, and a new barge of 
40 tons burden is ready to bo launched. 

On Lake Baril there is a small tag and a Urge barge. 

0.1 Lac des Mtlle Lacs there is a good tug but no barge. 
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On Lako Kaahabowio there ie a large tug and bnrgo. 

On Lake Shebandowan there ib a large tug ; I am not aware whether there U a 
barge or not. 

All of theiie lakes are supplied with smaller boattt, but they have fullon into 
dianso Bince the introduction of the barges. 

There is not one covered passenger boat on tho wholo route, and traveilord are- 
exposed to every inclemeQcy of tho weather. 

You may judge from those facts tho amount of plant that would have to bo pro- 
cured, and the buildings, wharves and stores which must be eroctod to put this lino 
in a condition to carry 100 tons of freight with a proportionate nambor of 
poBBengorB per day. 

The mainlonance of each a largo fleet of tugs and barges lo carry this amount of 
freight will bo a most serious item; also the numberof menrequirodfortranahipmoDt 
. will bo very considerable. 

I trust you will be able to glean fi-om this report and the accompanying plans 
and profiles the information you require. 

I am, Sir, 

Yours rcBpectlhlly 

HBNEY I. MORTIMER. 



Sandtokd Fleming, Esq. 

Engineer in chief. 

Canadian Pacific Railway 
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Table of Len^hs of Portages and DilTerences of LevcLi. 
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APPENDIX Q. 



Bute Inlet, ombractog tho chief works required in bridging and grading, calculated 
from the profile, and estimating for solid embankments and pei-manent structures 
throughout. 

Yellow Hxad Paba to Waddinoton Harbour. 

BiU of Works. 

Clearing 7,YB0 ^acres 

Close cutting 260 " 

Grubbing 220 " 

Solid rock excavation 3,33&,0()() «■ y<le- 

LooBe rock excavation 657,000 " 

Bai-th excavation 26,283,000 " 

Under^iraina 236,000 1. feet 

Bridge spans, 250 feet in clear 4 spans 

do 200 do 2 " 

do 160 do 8 " 

do 128 do 26 " 

do 100 do 62 " 

do 80 do 6 " 

do 60 do 11 " 

do 50 do 5 " 

do 40 do 21 " 

Plank, B.M., 100,000 B.feot 

Lino tunnels, in rock 8,200 1. feet 

do in earth 2,250 " 

Water tunnels, 20 feet diameter 800 " 

do 8 do 640 " 

do 6 do 4,050 " 

Masonry, 1st class 81,850 c. yds. 

do 2nd class 109,250 " 

Paving 28,000 " 

Kip-rap (hand-laying face of rock embankments, 

75,000 cubic yards) 100,000 " 

Crib-work protection, 12 feet to 16 feet high 16,000 1. feet 

do do 6 feet to 10 feet hi^h 26,000 " 

Timber for beam culverts, 16 inohes by 12 inches 7,260 " 

do do 12 inches by 8 inches 21,300 " 

do do 16 inches by 8 inches 13,550 " 

do do 16 inches by 6 inches 7,100 " 

Foundations for structures, Contingencies, Ac., allow 
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APPENDIX E. 



HOTE ON THB KOONOMIO UINERALB, AND MINES OF BBITIriH OOLUHBU, BY OBOKOB H. 
DAWSON, ABSOOIATE H.S.M., F.G.S., OP TOE aSOLOOIOAL SDBVEr OP CANADA. 

Beyond the elevated weBtornmarginof the Great Plaios, and intorvoniDgbeuvoen 
it and the Pacific Ocean, ia a region which may bo charactei-ized as one of moun- 
tains and disturbed rock formations. This i-una north-woatwni-d and south-eastward, 
with the general trend of the uoost, and is divided into two subordinate mountainous 
districts by an irregulai* belt of high plateau country running in the same direction. 
South of the 49th parallel, ihia region, from the Bocky tfountaios to the Pacific, in 
various parta of its length, has been found to contain valuable metalliferous depositfl 
of many kinds, and already appears to be the most important metollifeious ai-ea of 
the United States. In the Province of British Columbia is included over 800 miles in 
length of this mountain and plateau country, with an average breadth of about 40tf 
miles. North of the 49th parallel, the Rocky Mountains are now known to extend 
to the Peace Kiver, and even further northwai-d, to near the mouth of the Uackenzie 
River, and to maintain throughout much the same geological character with that of 
their southern portion. The Purcell, Selkirk, Columbia, Canboo, and further north the 
Ominica Mountains, may be taken collectively as the representatives of the Bitter 
Root Ranges of Idaho. The interior plateau of British Columbia i-epresents the great 
basin of Utah and Kevada, but north of tho southern sources of the Columbia this 
region is not self-contained as to its drainage, but discharges its waters to the Pacific 
The Gascudeor Coast Range of British Columbia, though in a general way bearing the 
same relation to the interior plateau country as the Siorra Xevada Mountains of Oali- 
fornia and tho Cascade Mountains of Oregon, forms a system distinct from either of 
these. The uplift of the Sierra Nevada antodatea that of the British Columbia moun- 
tains, while the Cascade Mountuine of Oregon are described by Professor Leconto and 
others as cbiofiy composed of comparatively modern volcanic materials, which scarcely 
occur in tho main ranges of the west coast of British Columbia. Tho parallel ranges 
of Vancouver and the Queen Charlotte Islands, may, as far their structure ia yet 
known, be included with tiie Coast Range of the mainland. 

In British Columbia, a belt of rocks, probably corresponding to the Gold Rocks of 
California, has already been proved to be richly aurifeious, and I think it may i-eason- 
ably be expected that the discovery and working of rich motalliforous deposits of 
Other kinds will follow. Promising indications of many are already known. With 
a general similai'ity of topographical features in tho disturbed belt of the west coast, 
a great anifoi-mity in the lithological character of the rocks is found to follow, so that 
while a comparatively short distance from south-WDst to north-oaet may show con- 
B'derahlo litnological change, great distances may be traversed fi-om south-east to 
northwest and Tittle difTcronce notod. In British Columbia, xo far as geological 
exploi'ations have yet gone, they have tended to show a general resemblance of tho 
rocks to those of tho typical sections of California and (he Western States, and 
though metalliferous veins, individually, are very inconstant us compared with rock 
formations, belts characterized by metalliferous dopoeits, and dependent on the con- 
tinuance of some set of beds, are apt to be very much more constant. 

In the discovery and development of her mineral riches, Britioh Columbia labours 
under many disadvantages, chief among which may be mentioned the comparatively 
»|)ort time during which tho country has bocn settled, with the inaccessibility of tho 
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knoTD milling regions and cost of labour and supplies. In addition, a great part of 
the country is densely forest-olad, and the sur&ce much enuumbered with glacial 
driit, which, though often tending to produce a more fertile soil, conceals the indica^ 
tions to which the prospoctor trusts in more southern latitudes. 

AU these circnmAtances tend to rotai-d the development of British Colambia as a 
mining country. It is slowtj udvancing, however, and it is my opinion that, whrai 
the country is opened up and the cost of labour and supplies lessened, it will be 
found capable of rapid development, and may soon take a first place as the mining 
Province of the Dominion. It must not be omitted to state that, in one very im-por- 
tant partioular, the i-ocks of this part of the Pacific Coast differ from those further 
south — the cretaceous series changes considerably in its character, and at the same 
time becomes coal-bearing, furnisning the fuels mined at Nanaimo and Comoz. 

In the following pages I have endeavoured to give a somewhat systematic, 
though brief account of the mineral resouruoe and mines of British Columbia, apply- 
ing where necessary to the published Memoirs of the Geological Survey, and entering 
into somewhat greater detail with localities of which no poblisbed accounts are yet 
accessible :— 

Gold. 

It may, I think, be said without exaggeration, that there is scarcely a stream of 
any importance, in the Province of British Columbia, in which the " colonr " of gold 
can not be found. The discovery of gold, first made known in 1858, led to the great 
inflax of miners of that and the following year. Gold, thus the first caase attracting 
attention to the country, has ever since been the chief fhctor in its prosperity. 

The annexed tabular statement shows the annual yield of gold from 1858 to the 
end of 1876. Aa no of&cial record of the gold export has been kept, the only means 
of arriving at an approximate result, is to add to that actually known to have been 
shipped by the banks and expi-ess companies an estimated amount to represent 
that carried away in private hands. A great part of the gold leaving the country, 
unrecorded, is carried aw^ by Chinamen, and a portion goes from the Kootenay 
district, without reaching Victoria. 

When in Victoria last winter, with the kind asaiBtance of Mr. C. Good, Deputy 
Minister of Mines, and by reference to the vai-ioua binks, I revised these figures, 
which had been variously given by different authorities ; and, I think, thougn not 
absolutely correct, they may be accepted as being as near the truth ns we are now 
likely to attain. Mr. (rood has addod to the figures in the table, fVom his bookR, the 
number of minors known to have been employed, and calculated the average yearly 
earnings of each mitn, giving the v&ry hign general average of $658 per annum. 
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Tabli from the Second Aanoal Beport of the If inister of Mines of Britieh'Colnmbia, 
showing the sctnally known and eetimated yield of gold ; the Number of 

'. Miners employed ; and the average earnings per man per year from 18&8 to 
18^5. [To which IB added the known and ostimated yield of gold in 1876.] 



Tear. 


Amoaut actuallj Add one-third more, 
known to hare Mtiiuate of egld 
been exported curiid vnj id 
b; Bftnki, *c. private hanfi. 


Total. 


Number of 
emplojcd. 


AreTSse 

yearij eanlngi 

per man- 


18U \ 
1860 .... 

i8ei..„ 

i«ea — 1 

188S ; 

1884 „, 


1 

390,265 
1,311,304 
1,671,410 
1,999,689 
3,184,700 
2,801,888 
3,618,404 
1,996,680 

1,779,728 
1,331,334 
i;002 717 
1,349,680 
1,208,339 
979,312 
1,383,464 
1,866,118 
1,338,906 


130,088 
403,768 
667,133 
666,629 
1,061,666 
933,962 
872,801 
666,636 
630,317 
693,343 
443,744 
334,339 
449,860 
402;743 
326,437 
431,164 
618,736 
446,661 


$ 

630,363 
1,615,073 

3,228,643 
2,666,118 
4,346,268 
3,736,860 
3,491,206 
3.662,106 
3,480,868 
3,373,973 
1,774,978 
1,336,966 
1,799,440 
1,610,072 
1,306,749 
1,844,618 
2,474,904 
1,786,648 


3,000 
4,000 
4,400 
4;200 
( 4,100 
I 4,400 
4,400 
4,394 
3,983 
3,044 
3,390 
3369 
3,348 
3,460 
3400 
3300 

im 

2,024 


* 
173 
403 
606 
634 
617 
483 
849 


isaa 

iser 

laes 

1868 

laiu™!!-"' 

1ST3.»..„ 

18T8 

I8T4 . 

1876 


893 
814 
993 
749 
669 
734 
671 
667 
643 
1,233 










38,166,970 





Average namber of miners employed jearlj' ~.. ^220 

Average eaminin per man, per year. , > tS68 

Total actual and eBtimated yield of gold, I86S to 187S. (38,166,970 

Adding the prodact of 1876, the whole amonnt of gold exported fh>m the Pro- 
vince, in eighteen and a half years, is computed at (39,953,618, or Btated in round 
numbers, forty millions— a very remarkable result from a colony, the total European 
population of which will probably not average during the same period, 10,000. 

The gold yield shows a flactaation from year to yoar, which ia due not only to 
the uncertainty of the deposits worked, and number of miners employod, but depends 
also on climatic conditions. Thus tbe decrease of 187i>, as compai-od with 1875, may- 
be attributed in the Cariboo District to the great quantity of snow falling on tho 
mountains during tho preceding winter, and more than average rainfall of the sum- 
mer; circumstances preventing the clearing of the deep claims from water till late 
in the scaaon. In Cassiar the unfavourable spring prevented the miners from i-each* 
ing their claims till late, and heavy floods impeded their opnrations daring the summer. 

The general dietnbution of alluvial gold over the Province may indicate that 
several different rock formations produce it in greater or less quantity, though it ia 
only where "coarse" or "heavy' gold occurs that the original auriferous veins must 
be supposed to exist in the immediate vicinity of tho deposit. Colours, as tho finer 
particles of gold arc called, travel fiir along the beds of the rapid rivers of this coun- 
try before they are reduced by attrition to invisible shreds ; and the northern and 
other systems of distribution of drift material have, no doubt, also assisted in spread- 
ing the fine gold. Tbe gold formation proper, however, of the coiintry, consists of a 
series of talcose and chloritic, blackish or greenish-grey slates or schists, which occa- 
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sionally become micaceous, nnd^onerally show evidence of greater metamorpliiBin 
than the gold-beai-iog slatee of California. Their precise geological horizon is not 
yet determined, no geological aarvay to that ona having been made; but I am 
inclined to believe that thej will be found to occupy a position intermediate between 
the Lower Cache Creek group of Mr. Selwyn'e fimt provisional classification of the 
rocks of British Columbia, and the base of the overlying cretaceous or cretaceo-jurasBic 
rocks, called in my Report for 1875* the Porphyrite beries. If this be so, they are 
probably the geological equivalents of some of the richest auriferous rouks of Cali- 
fornia. By tfae denudation of the auriferous veins traversing these rocks, the gold 
has been concentrated in the placer deposits. 

The greatest areas of these i-ocks appear in connection with the disturbed region 
lying west of the Bocky Mountain Range, known in vai-ioos parts of its length as 
tne Purcell, Selkirk, Columbia, Cariboo and Ominioa Ranges. Other considerable 
belts of aurifbrous rocks, probably belonging to the same age, however, occur beyond 
this region, as in the vicinity of Anderson River and Boston Bar, on the Fraser, and 
at Leech lUver, Yancouver Island. 

The Cai'iboo District, discovered in 1860, has been the most permanent and pro- 
ductive. The 53rd parallel of latitude passes through the centre of the district, 
which has been described as a mountainous region, but is rather the remnant of a 
great high-level plateau, with an average elevation of from 5,000 to 5,S00 feet, dis- 
sected by innumerable streams which flow from it in every direction, but all even- 
tually reach branches of the Fraser River. Those streams, falling rapidly about 
their sources over rock, descend into great V shaped valleys, and with the lessening 
slope the rock becomes concealed by grnvol deposits, whicn increase in thickness and 
extent till the valleys become U shaped or flat bottomed, and little swampy glades 
are formed, through which the stream passes with comparatively slow current. The 
sloping banks of the streams and river valleys are densely covered with coniferous 
forest, of which comparatively little has been destroyed by fire, owing to the damp- 
ness of the climate at this great altitude. The sarfhce of the broken plateau above 
ia often diversified by open tracts, affording good pasture in snmmer, and the 
whole conntry is more or less thickly covered by drift or detrital matter, concealing 
the greater part of the surface of the rocky substratum. 

As in all new gold mining districts, the shallower placer doposite and gravels in 
the present stream courses fii-sD attracted attention, but with the experience of Cali- 
fornia and Australia, it was not long before the "deep diggings "were found to be by far 
the most profitable. Williams' and Lightning Creeks have, so fiir, yielded the greater 
■part of the gold o( Cariboo. They were known from the first to be rich, but have 
1>oen found specially suited for deep work, in having a hard deposit of boulder olay 
beneath the nods of the present watetconrses, which prevents the access of much 
of the superficial water to the woi'kings below. By regular mining operations the 
rocky bottom of the valley is followed beneath 50 to 150 feet of overlying clays and 
gmvels, the course of the ancient stream being traceable by the ])olished rocks of Its 
bed, and the coarse gravel and boulders which have filled its channel. In the hollow 
of the rocky channel the richest " lead " of gold is u^iually found, hut in following the 
rock surface laterally, side ground, rich enough to pay well, is genei'ally discovered 
for a greater or loss width. The old stream courses of the Cariboo district are fonnd 
to have pursued very much the same directions that their present representatives fol- 
low, crossing often from side to side of the valley with diff'erent flexures, and occa- 
sionally running through below a point of drift material pi-ojecting into the modern 
channel, but never, I believe, actually leaving the old valley, or running across the 
modern drainage system, as is so oflen the case in the deep placers of California and 
Australia. 

As an example of the methods employed, and extent of mining operations 
required to roach the deep channels, the Tan Winkle Uine, on Lightning Creek, 
which is the mtut aacceaBful now in operation, may be taken. This mine is briefly 
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noticod in the Descriptive Catalogue, publiahei in coDnectioa with tho Goologlca 
Survey's collection at the late Philadelphia ExhibitioD. 

The claim covers about 2,0S0 feet in length of the valley, the deepest part of 
tho old channel of which had been cleai'ed oat to a length of between 1,600 to 1,700 
feet in October last. Much side groand, however, yet remains, aarlthe workings some- 
times attain a width of from 200 to 300 feet, in following this ap as fiir as it can be 
' made to pay. The claim yielded the fii-st dividend in December, 1873, $ 10,000 
having boon expended before gold was found in the channel. It has since continaed 
to pay handsomely, having prodaced in one week gold worth t1fi,700, and on other 
occasions at the weekly " clean up" sum.'t of $14,000, 112,000, &o. At the date above 
mentioned the total pi-odnct of gold hod amounted to the large sum of $500,964.99. 

In reaching the Duried channel a shajt is usually sunk at the lower, or down- 
stream end of the claim, on the sloping side of the valley, where after having gone 
through a moderate depth of clay or gravel, the slaty rock of the district is reached. 
The shaft is then continued through this, till a depth supposed to be snfflciont is 
attained, vphon a drift is started at right angles to the course of tho valley, and if the 
the right depth has been chosen —either by rough estimation, or calculation baaed on 
that i-equii'ed in other neighbouring workings— the old channel is struck in sach a 
way as to enable the subterranean water collecting in it from the whole upper part 
of the claim, to be pumped to the surface by the shaft. On cutting out of the slate 
rock, however, into tho gravel, bo much water is frequently met with, that the pumps 
ai'o mastered, rendering necessary aceseationof work till tho dryest part of the season, 
or the application of more powerful machinory. When tho drift is not found to bo at 
a sufficient depth to cut tho bottom of the old channel, it is generally necessary to 
close it, and after continuing the shaft to a gi-oater depth, to drive out again. The 
old channel once reached, and cleared of water, is followed up its slope, by the 
workings, to the upper part of the claim, and where paying side ground occurs it is 
also opened. 

In tho Tan Winkle Mine, tho average depth of ihe workings is only about 70 
t^t, tho lowest shaft being placed 300 feet from the crook, on the opposite side of 
which the rock is seen to rise to the surface, forming steep cliffs. The wator is raised 
to within 40 feet of tho surface; when it is discharged into an adit 3,000 feet long, 
which is also used by other claims. There are two pumps, 10 inches in diameter, 
with wooden pipes, making about twelve four-toot strokes a minute, the power being 
supplied by an eighteen-foot breast wheel. This does not adequately ropiesent the 
volume of water pumped, however, aa the ground of this clwm is partly drained by 
others lower in the senes, in which work cannot be carried on till later in the season. 
Tho richest pay is obtained in the rock channel of the old stream, but where this is 
much con trac tod the force of the water has swppt Ihe gold away to those places where 
its width is increased. The harder rocks still preserve their polished and water-wora 
forms, but most of the slates ai'o rotten and crumbling to a considerable depth, and in 
cleaning up in the bottom a thickness of one to two feet is taken out with a pick and 
shovel, and sent up to the surface with the overlying gravel for treatment. In the 
side work, as in the central channel, the greater part of tho gold is found lying 
directly on the " bed rock " and only occasionally are paying streaks seen in the 
gravel a few feet above it. The side ground is worked up from the channel in succos- 
sivo breasts parallel to it. The average yield of tne part at present worked 
may be stated at fi-om two and a-hatf to three ounces to each set of timber ; the set 
uncovering about thirty-five square foot of tho bed rock, with a height of six feet. 

The lowest layers of gravel contain many larger boulders of quartz and slaty 
fragments not much water-worn, which must have come down &om the hill sides. 
The appearance being that of deposit by torrential waters to a depth of fonr to six 
feet in ihe channel, above which the gravel is generally better rounded, and more 
evenh' spread, though still mixed wim tittle clayey matter. 

In consequence of the unconsolidated nature of the gravel, the pressure on the 
supports of the workings is excessive. The posts and caps of tho timbering are in 
some places only a few inches apart, and the whole of tho workings are lined witb 
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complete lagging. The timber ased is from one to two feet in thickoesB, and consists 
of tae spruce of the connby, simply barked and sawn into lengths. It costs, delivered 
stthe mine, eight centt) per rnnning foot, all suitable sizes being taken at the same 
rate. The lagging, which is merely split out, four feet long, five inches nide, and 
two thick, coats seven dollars a handled pieces. With every prucaotion, the timbers 
are frequentiy crushed by the pressure, or the uprights even forced downward into 
the slate. Where large boulders are removed from the sides, or " slum " is found, 
spruce bmsh requires to be extensively used behind the lagging, and in many parts of 
toe mine the water atreama from the roof like a heavy shower of i-ain. 

The auriferous gravel is raised to the sui-face by backets and rope, with fWcUon 
gearing and water power. 

The whole of the deep workings are annually filled with water at the timeof tho 
spring floods, and it is sometimes late in the summer or autumn before the pumps 
again acquire the mastery. In October lost, the following companies on Ijightning 
Creek, were driviog their pumjis day and night, the Tan Winkle being the only 
mine clear of water. 

CosteUo Olaim. — Pump, 12 inches diameter, 0-foot stroke, making 10 strokes a 
minute. 

Vvtcan Claim. — Pump, 12 inches diameter, 6-foot stroke, making 18 strokes a 
minute. 

Vancouoer Claim. — Pump, Vi inches diameter, 9-foot stroke, making 10 strokes a 
minute (double acting.) 

Van Winkle Claim. — Pumps, 10 inches diameter, 14-foot stroke, making 10 
strokes a minute (two pumps.) 

The quantity of water oeing raised at this time would therefore amount to about 
13,870 gallons a minute, or 19.874,000 per diem. 

In many cases the machinery and appointment of the mines is very creditable, 
and almost tne whole expense of the miniug enterprises is home by the miners of 
the district thomselvod, without tho aid of foreign capital, and with labour and 
materials of all kinds at exorbitant rates. Monoy earned in one venture is embarked 
in another, and the shareholders of a mice are frequently al work tbemselves below 
ground. 

On Lightning Crcok, about 16,000 feet of the valley may bo said to be worked 
out, in so far as the deep channel is concerned ; and though some bench claims and 
tributary creeks have paid well, the material on the sides of tho valley is not, at 
present, rich enough to pay for hydraulic work. In endeavouting to "bottom" the old 
channel f\irther down tho valley, very great difilcutties ara encountered, owing to the 
groat quantity of water met with, and the increased depth of the sinking required. 
There is no reason to believe, however, tixtA the lowest part of the channel holding 
good pay has been reached. 

The following tabic, supplied by Mr. James Evane, to the Minister of Mines of 
British Columbia, gives as correct a statement as he has been able to compile, of the 
amount of money taken from some of the moi'e prominent claims on Lightning 
Crook, up to November 1st, 1876 : — 

Dutch and Siegel (now Pei-severaneo) $130,000 

Dunbar 30,000 

Discovery and Butcher 120,000 

Campbell and Whitehall 200,000 

South Wales 141,531 

Lightning 153,962 

Point 136,626 

Spruce 99,908 

CoBtello 20,476 

Tnloan 56,955 

Vancouvw. 274,190 

Victoria 461,642 

Van Winkle 363,983 
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On Williams' Greek, oa whicli the towns of Barkerville and Richfield are 
situated, the chief workings have been in a space of abont 2£ miles in length. In 
this the deep channel baa boeo worked through, and also aa mnch of the side ground 
as would pay at the timo at which the mining took place. Haaj of the lateral 
creeks and gullies hero, have paid remai-kably wellj and the hillsideB, in some 
places, to a height of 100 feet or more, have proved te be sufficiently rich for th.o 
bydraulio method of working, which is now extensively practised. Williams' Creek, 
however, will not compare with Lightning Ci-eek in richness, its yield for 18^5 being, 
according to Mr. Bowren's estimate, only (68,000. Baskerville, however, has a cer- 
tain importance in being the centre of a number of outlying mining districts. 

The "canyon" between Barkerville andRich&eld divides the creek into two parts. 
For about half a mile above it, the ground was shallow, and has been worked open 
te the bed rock. Farther up, deep drifting was practised in former yeara; hydraulic 
work is now carried on. Below the canyon, all the work has been deep in the old 
channel. Though streaks of " pay " were sometimes fonnd after getting down about 
twenty feet, these were usunlly disr^ardod in early days^ In the Cameron claim, 
however, half a mile beiow Barkerville, the dirt paid nearly to the surface, and was 
worked in stages from below after the old channel had been cleared out. The 
workings were about sixty feet deep at Barkerville, only thirty-five feet at the 
former sito of Camcronten, and at the Baliarat claim, — threo-foui'ths of a mile below 

Barkerville, eighty feet. This is tho lowest claim in which the old channel has 

been bottomed, and most of tho gold obtained was light and scaly. Tho valley is 
here wide, the present stroam turning abruptly to the west, while a wide, low hollow, 
known as Pleasant Valley, runs off in the opposite direction to Antler Creek. It ia 
supposed by many that the main channel of the ancient watercourse tnms off in 
this direction, but, owing to tbe groat quantity of water and loose character of the 
ground, neither this nor tho present valley of Williams' Creek, below the Ballarat, has 
yet boon proved, though much money has been expended in the attempt. The Laoo 
and Kurtz Company imported expensive machinery and erected very complete 
works some years ago, but have not succeeded in proving their ground, and have, for 
the present, abandoned the attempt. As many of the tributary streams have pud 
well, thero is reason to believe that a part, if not the whole, of the deep channel of 
the lower part of Williams' Creek must bo rich, notwithstanding tho generally fine 
character of tho gold in tho Ballarat mine. 

As already stated. Lightning and Williams' Greeks have been specially favour- 
able ones for deep working, but even in those it has often been barely possible, with 
the appliances which can at present be obtained, to bottom many parts of their upper 
reaches, while the more difficult lower stretohos of tho channels have not been 
reached in either case. As Mr. Evans very wisely remarks : " Had many of tho 
companies machinery of powerful capacity at first, one-thii-d of the expense would 
have sufficed to prospect their ground, but unfortunately many of them wero poor, 
struggling for existence, and coping with onormons difflcnlties." 

Owing to the isolation of the district, and length and cliai-acter of the road by 
which it is reached, the price of food — the whole of which is imported— and of labour 
ia excessively high. The average rate of freight from Yale — tho head of navigation 
on tho Frasoi" — to Barkerville, according to Mr, Bowi-on, ia from seven and a-hsif to 
eight cents per pound in spnng, and about twelve and a-half canta in autumn ; or 
may be said to average nine ccnte a pound — a heavy tax on mining machinery and 
other weighty articles. 

The prices current of some staple articles in Cariboo, are as follows : 

Plonr, per lb 8 cents. 

Benns do 15 " 

Bacon do 35 " 

Groin, for horse feed, per lb IT " 

Hay do & " 
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Ordinary labouvers ifMieiTe t5.00 per day ; mechanica, from tS.OO to (7.00 ; 
Chinamen and Indiane, (3.00. Tbeao pricea, though a groat redaction on those niUog 
before the coostmction of the waggon road, preclude the working of any but the 
richest deposits, which necesearily bear bat a small proportion to those with a 
moderat« or small amount of gold ; and in working over the deep gix)und in early 
days much was lefli that would even now pay handsomely, but cannot be found or 
reached on account of the treacherous nature of the moved ground, filled with old 
timbering and wator. I do not think it would be an extravagant statement to say 
that the qaantity of gold still remaining in the part of Williams' Creek which has 
been worked over, is about as ^reat as that which has already been obtained. With 
regard to Lightning Greek, this statement would scarcely hold, though there must be 
a great quantity ot^gold in ground of medium richness even here. To render this 
gold available, however, and to prove successfully the lower and more difficult 

tiartA of the valleys, greater and more exact engineering knowledge, belter and 
or^er machinery, and above all, cheaper labour and supplies, dependent on greater 
facilities of transport, are required. 

As an illustration of what might be done in this way, it may be mentioned that 
il is already suggested, that by cutting a flume to Antler Ci-eek — part of which would 
require to be a tnnnel — free drainage of the whole upper part of Willianos' Creek 
would be obtained; enabling the valley from its sources to the flame level, with all 
its old working!", and the great depth cf tailings holding moi-e or less gold, which 
have accumulated, to be completely stripped by extensive hydraulic works. 

So far, mention has been made of only Williams' and Lightning Creeks, but 
there are many other localities in the Cariboo district which have yielded much gold 
in surface work or shallow diggings, which it is believed by those oest able to Arm 
an opinion, would prove rich in their deep ground, if properly explored. Owing, 
however, to the great cost of prospecting, and of suitable machineiy, this has not yet 
been done. Antler, Cunningham, Jack of Clubs, and Willow River, are supposed 
to be especially promising, and attempts are now being made to bottom some of them. 
Mr. Bowren states, however, that the Kason Company liave already spent {30,000 on 
their claim on the first-named stream, without having been able to test their ground. 

In most gold-bearing countries the placer mines, though often rich, have eventually 
led to the mining and treatment of the auriferous quartz from which the alluvial gold 
has been derived. No success has yet, however, been obtained in quarlz-mining in 
British Columbia, and very little attention has been paid to it, the placers having 
absorbed the mining energy of the country. Though much of the gold accumulated 
in the beds of the old streams of Cariboo may have been derived from veins too small 
to work individually, it seems scarcely to admit of doubt, that in a region where so 
lai;ge a qaantity of gold has been obtained within dO small an area, rich lodes will be 
discovered and worked. Indeed, notwithstanding the want ol attention to these 
deposits, and the very difficult nature of the countiy to prospect, several are already 
known, which in other parts of the world, might Justify extensive mining operations. 
Some of these have been traced with considerable and well-maintained width for 
several miles. The gold occurs, as is usual, in association with iron pyrites, but also 
often with considerable quantities of galena, through crystalline masses of which the 
precious metal is sometimes strung. Not a single stamp-mill is id operation, how- 
ever, in Cariboo or any other part of British Columbia, a small test battery which is 
at Richfield having been run for a few days only at a time, on one or two occasions, 



by men unexperienced in quartz milling. The remarks made in connectio:i with the 
placer mines, as to the cost of labour and provisions, apply in this connection with 
oven greater force. Vein mining, once initiated, will, I believe, rapidly develope. 



giving to the district a permanent character which it does not now possess, and 
indirectly tending to cheapen labour, by giving employment summer and winter. 

Of the districts of Kootenay, Omineca, and the now Cassiar region, I know nothing 

personally, nor have they ever been visited by any member of the geological staff. 

Situated on the same belt of auriferous rocks, they, nodoabt, in the main features of 

their deposits, rosomblo those of Cariboo. There are also several other localities on 

18 
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the lioo of the main dovelopment of the nuriforouB rocks, which have, fi'Om time to 
time, attracted atteatioa, and yielded more or loss gold; but from their limited 
oharactfii-, poor pay, or depth of cover, theybavo been ahandonod or allowed to fall into 
the hands of Chinamen. The greater part of the gold range, eapecially toward tbo 
north, is very densely timbered and covered with moss, peaty swamps and tangled 
vegetation, rendering ite examination very difBcutt, end the discovery of the rich 
spots, a matter requiring time and labonrj in this respect it differs altogether from 
the bare slopes of California. It ia to bo remarked, however, that when altered 
conditions render deposits of the lower grades i-emunerative, that the recognized 
areas of all the gold-fields will be very much extended, and that many of those 
which have now fallen out of notice, will again spring into importance. 

The yield from Kootenay, for 1875, is stated by the Minister of Mines to havo 
been about $41,000; 40 White and 60 Chinese miners being employed. Tho district 
has produced, I believe, about the same amount in 1876. 

The Omineca distilot has certainly not proved as rich as it was at one time sop- 
posed to bo, and has been in great part abandoned for the now field of Caasiar. Jji 
1875, the total population was 68 ; the estimated gold product, 132,000. The number 
of miners in 1876 was still smaller. I have spoken to several -men who havo left 
this district but who still appear fbvourably impressed with its prospects. The transport 
of supplies f^m Yale costs 18 centa a pound, causing provisions of all sorte to be so 
dear that a miner cannot afford to stay, unless be has a rich paying claim.- E.'ctcnsivo 
prospecting is quite out of the question as a private enterprise, and, in consequence, 

Seat areas remain yet untried. Mr. Page, late government agent in the district, 
lievos the Pindlay Branch to be specially worthy of examination. 

A sample of quartz, with some galena, obtained on a sti-eam running into 
Manaon Creek, 30 miles fVom Dunketd. which was transmitteil by Mr. Bamilton, of 
Stuart's Lake, proved, on examination by Mr. Hoffmann, in the laboratory of tho 
survey, to contain $11.57 of silver to the ton, with traces of gold, the silver being 
contained in the galena, which is confined to asmall portion of the vein, and mustbe 
highly argentiferous. Other veins reported in this district have not been 
exammed. 

Kuggets and pelleteofntttive8ilvor,genei-ally worn and rounded, but occasionally 
rough, and seeming as though recently freed from the matrix, have boon found in 
considerable abundance in some streams during gold-washing operations. They aro 
specially noticeable in Vita! Creek, 1 believe, bat have attracted little attention, and 
nave not been traced to their soui-ce. On analysis, tho silver is found to contain a few 
per cent, of mercury in combination, and it may thereforo be more correctly named a 
native amalgam. 

The Cassiar district is the latest, and most northern discovery on the auri- 
ferous belt of British Columbia, being situated about north latitude 69°, and separated 
Arom Omineca by over three hundred miles, unknown geographically, and scarcely, 
if at all, prospected. Gold has long been known on the lower part of the Kiver 
Stickene, by which Cassiar is approached from the coast; but it occurs therein light 
scaly particles, like those obtained on many of the bars of the Fraser. The nch 
deposits, lately discovered, lie on the sources of the iiiver Dease and about Deaso 
Jjoke, the upper end of the latter being separated by only a few miles of low country 
from a part of the Stickene. The Deai^ empties into tho Mackenzie, and thus 
passes to the Arctic Sea. Tho discovery of this district is duo to Mi-. Thibert, and 
a companion, who reached it fi-om the east in 18V2, after three yeare spent i n trapping 
and prospecting. Mr. Good states, in the report already referred to, that the area of 
the Cassiar gold-field, as at present developed, comprises a tract of country of at least 
throe hundred square miles. The number of miners employed during the summer of 
1875 was over 800, and the gold obtained is estimated at a little less than a million of 
dollars. Dease and McDame Creeks, tho two most important in the district, are 
about one hundred miles apart, while discoveries have been pushed northward and 
eastward on river systems connected with the Dease to a distance estimated at 370 
miles, in a region which probably lies beyond the Province of British Columbia. A 
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Soiuising qosrtz veia, containing gold, silver and copper, has been discovered on 
cDame Creek, and a lode of argentiferous galeoa on the Biver Francis or Deloire. 
The Cassiar mines are worked under enormous disadvantages, situated in an 
almost arctic climate, where the soil is permanently frozen at a small depth below 
the surface on the shady sides ot the valloys, with a short season during which the 
watercourses are liable to floods, disastrous to the mines; reached after a sea voyage 
fWim Victoria, by the Biver Stickeno, only a part of which is navigable even under 
the most &vonrabte circumstances, and with supplies of all sorts at famine prices, 
only the highly auriferous character of some parts ot the diHtrict continues to render 
it attractive. It is scarcely likely that any improvement in the means of comm.ini* 
cation in the more settled portions of British u>1umbia will materially affect Cassiar, 
but the existence of its rich deposits is important as nhowing the continnity of the 
auriferous belt of the counti-y ; and if rich metal 11 for o us veins can be proved to exist, 
on which more permanent mining may be carried on, Cassiar may yet rise on itsown 
mei-itti to be an important mining district, drawing its Bnpplios by improved trails, or 
by a ix)ad, from tne centi-al portions of the Province. Beef cattle are oven novr 
driven overland from the Lower Fraaer to Cossiai-. 

It will be unnecessary to refer at any length to the Biver Eraser gold deposits, 
the first to attract notice, but rich in only a smnll portion of their extent. It ts 
estimated by Mr. Good, that about $50,000 worth of gold was produced on the Prasor 
during 187G, the minin? being chiefly in the hands of Chinamen and Indians. The 
gold occurs along the wnote course of the Fraaer, irroHpectivo of the formation over 
which the river may pass. Heavy gold has been chiefly found from afew miles below 
Boston Bar to Siska Flat, near Lytton, and on the Thompson, near Xioommen. It is 
no doubt derived from the i-ocks of the neighbourhood. Tho richest deposits are 
supposed to be worked out, though it is quite probable that many of the benches 
would pay for hydraulic working properly appointed. 

In V ancouver Island, the Leech Biver Distnct, situated about twenty miles {Torn 
Tiotori a, attracted much attention at oue time, and yielded a considerable quantity 
of gold in a small area. The total product haa been estimated at (100,000. It is 
interesting in having been discovered by a government prospecting expedition fitted 
out for the purpose. The rocks I believe to be of the same age as those of the other 
gold regions, and if this be so it proves the persistent aur^erous character of this 
horizon over a great area, embracing, it may be said, the whole of British Columbia, 
Gold in small quantities has also been found in oiher parts of YfincDDver Island, but, 
owing to the impenetrable character of the forests, comparatively little is known 
of any part c^ its interior. 

Coal and Lignite Bearing Formations. 

A line drawn on the ninety-seventh meridian separates pretty exactly the coal- 
bearing formations of America into two classes. West of Eastern Nebraska, the 
carboniferous formation, properly so called, which yields the coals of Nova Scotia 
and tho States east of the Mississippi, ceases to bo productive. Tho shales and sand< 
stones associated with the coals of tho cast are gradually replaced by limestones, 
which underlie the great plains, and, though tho formation does not preserve its 
purHy calcareous nature on the west coast, it still shows little tendency to i-esume 
its coal-bo!»ring character. The coals and lignites of the west arc found at various 
horizons in the secondary and tertiary rocka, which in tho CTstoin regions are 
developed on a comparatively small scale, and are not coal-pro Juuing. Valuable 
coal deposits may, however, yet be found in tho carboniferous formation proper of 
tho far west, and where, as on some parts of the west coast, the calcareous rocks 
of this age are largely replaced hy argillaceous and arenaceous beds, the proba- 
bility of tho discovery oi coal is greatest. I believe, indeed, that, in a few 
localities in Nevada, coal shales, used to some extent as fuel in the absence of 
better, are found in rocks supp(»ed to bo of this age. The discovery of certiun 
fossils last summer in the limestones of tho Lower Cache Crock Group, enable these, 
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sod probably also the associated qnartsites and othoi* rot'ks, to bo correlated with 
this period, and il is worthy of mention that black shalea, with a considerablo 
percentage of anthracitic carboo, ocrur in conneclion with those in several places, 
and may yot be found, in some part of their extension, to becomo of economic 
valno. Ur. Kichardeon has also found small fragments of true anthracite in 
rocks which are very probably of this age, on Cowitchon Bay, and inland, soama of 
Anthracite, probably inconsiderable in thicknese, of which several specimens have 
been brought out, out with i-egai-d to which nothing certain is yet known, are 
reported to exist, and seem to deserve examination. 

The formations known to prodoco t\iel of economic value in Jiritish Columbia, 
may be classed in three divisions, as follows: — 1. Lower Cretaceous or Cretateo- 
juramc rocks of Queen Charlotte Islands, etc., holding anthracite; 2. Cretaceous rocks 
of Vancouver IsUmd, etc., with bituminous coal; S. Tertiary rocks, with bituminous coal 
and Ugaite. 

The first-named series of rocks is only as yet known to hold coal on the 
Queen Charlotte Islands, where, at a place named Cowgilz, the Queen Charlotte 
Coal Mining Company, formed by some gentlemen in Victoria, began mining opera- 
tions some years ago, but eventually abandoned them on account of the irivgularity 
of the deposits. This locality has been examined and reported on by Mr. Bichatd- 
son,* who made a short visit to the island for that purpose. The b^t feam had a 
thickness of a little over six feet for a distance of about sixty orseventy feet, but 
became mixed with shale and limestone, and was eventually lost, A second bed of 

rod anthi-acite, two feet five inches in thickness, also occurs, and other thin scams. 
man who was afterwards employed by the company to undertake explorations 
on their bohalf, traced the continuations of the beds for three or four miles, and 
reports having observed outcrops of coal seams on most of the streams ho crossed. 
It IS also reported by the Indians that a well-marked coal seam occuis about fourteen 
miles from the original locality in a south-easterly direction, on the south side of 
Skidcgato Channel, which would give an extent ot at least twenty miles to this area 
of the coal-bearing rocks in thatdirection; the facts indicating, as Mr, Richardson 
remarks, the general permanence and continuity of the coal beds, however variable 
they may be in detail. Between Cowgitz and Mosset, on the north end of the 
island, from which samnlcs of anthracite coal have also been brought, a level 
country is reported to exist, below which Mr. Bichardson supposes the coal forma- 
tion may also extend, and should it be found to do so, tho total length of the coal 
area on the Qneen Charlotte Islands wonld be little short of one hundred miles. 

In composition the anthracite of the Queen Charlotte Islands, compares favour- 
ably with that from Pennsylvania. The following analyses by Dr. Harrington f, 
were fh>m samples collected by Mr. Richardson ; No. 1 being fh>m tho six-foot seam ; 
ISo. 2 from the so-called three-foot seam (2 ft. 5 in.) : — 

I. II. 

Water 1-60 1-89 

Tolatile combustible matter &-l)2 4-7V 

Fixed Carbon 8309 8576 

Sulphur 1-53 0-89 

Ash 8-T6 6-69 

10000 100-00 

Bv the discovery of characteristic fossils, we are now enabled to place a series 
of rocks occurring on the east side of Tatlayaco Lake, and also thoee of the Jackass 
Mountain group of Mr. Seiwyn's report already referred to, on, or very near, the 
geological horizon of the coal-bearing sei'ies of the Queen Charlotte Islands. Those 
rooks are extensively developed on the eoiitem BAvka of the Coast Range, near the 

■Report of Progren, Oeolagieal Snrvej, 1BT2-T3, p. U. 
tReport of ProKTeu. Geological Sarve/, 1BT2-18T3, p. 81. 
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head waters of both branches of the Honiathco, and probably occnr in coDsiderable 
force, with a similar relation to this axis of distarbance, through iia length, as the 
explorations of last sammer have led to the discovoiy of rocks near the same horizon, 
on the Salmon Rivor, in latitodo 53° 50', To what extent this series may con- 
tinue to hold coal on the mainland, or whether it entirely ceases to do so, remains as 
a matter for future enquiry, though it may be stated hero, that on Tatlayaco Lake 
af.me carbonaceous matter, with broken fi-agmonta of plants, occurs in connection with 
shaly beds. The rocks of this group well deserve a more careful and extended ox- 
aminaUon ; and for the purpose of ascertaining their thickness and real character the 
coast sections of the Queen Charlotte Tslands are probably best adapted, and once 
worked up, would serre as a standard of comparison for other and loss accessible 
regions. 

The rocks of the second class ore best represented in the coal fields of Ifanaimo 
and Comox, on Vancouver Island, and are now well ascertained to bo of Cretaceons 
age. Goal is said to have been discovered at Nanaimo by the Indians about twenty- 
two years ago. Through them the Hudson Bay Company hoard of its existence, and 
subsequently began to work it. In tS€l they sold their mine, ^ow known as the 
Vancouver Company's Colliery, to an English company. 

The Comox and Nanaimo areas have oeen thoroughly examined by Mr. Richard- 
son. They are described in his reports for 1871-72, 1872-73, 1873-74, and will bo 
more completely treated of in a forthcoming report. 

Quoting fi-om the report of 1871-72, the coal measures are dosoribod as reeling in 
a " narrow irough, which may be said to extend to the vicinity of Capo Uudgo on 
the north-west, and to approach to within fifteen miles of Victoria on tho south-east, 
with a length of about 130 miles." The surface of the country is generally rolling, 
with no elevations rising to a greater height than 800 feot, and in some places is 
comparatively level. The rocks accompanying the coals, are sandstones, conglomer- 
ates, and slates, and are often false-bedded on a large scale. They hold abundance of 
fossil plants and marine shells in some places, and in appearance and degree of 
metamorphism much resemble the true carboniferous rot^ of some parts of the 
cast coast. 

On the Nanaimo area, there are three companies now at work, the mines being 
known respectively as the Vancouver, Wellington, and Harowood. The two first 
carry their coal to the wharf by short railways on which locomotives are used ; the 
last-named is provided with an aerial wire tramway. Two seams are worked in the 
Vancouver Company's Mine, respectively six foot, and threo feet in thickness, and 
probably averaging together eight feet of clean coal. The seams were lately lost at 
a fanlt, but have been recovered at a slightly increased depth by boring, the thickness 
of the upper seam being reported nt nine feet in the bore-nolo. The coal bod worked 
by the Wellington Company, at Departure Bay, averages nine feet six inches, while 
a second seam stated to oe six feot thick, is known, but is not used. The seam nt the - 
TIarewood Mine, averages five to six feet in tliickness, and three and a half feet below 
it, is a scam three feet thick. It is difficult to ascertain the precise equivalency of 
the different beds, but Ur. Richardson is of opinion, that those of the Vancouver and 
Wellington aroas represent each other. 

The coal is worked, I believe, on the pillar and stall system, though parts of the 
seams have been so steeply inclined as to require stoping. The miners employed ore 
Whites, Chinese and Indians. Jtfr. Good states the num^rof each, for the year 187!i| 
to be as follows :— Whites, 396; Chinese, 176; Indians, 51; giving a total of fi23. 
The wages earned by the Whites vary from {2.00 to 15.00 a day ; by tho Chinese and 
Indians, fVom $1.00 to »1.50. The total out-put of coal for 1875 is given at 110,145 
tons, being an increase of 28,597 tons 13 cwt over that of 1874. During 1876 tho 
output is stated to have been 140,087 tons, showing an increase of 29,942 tons over 
1875. At the mines the coal sells at 95.00 to $6.00 a ton; at San JVancisco it com- 
mands abont $10.00. 

The Comox ai-ea has probably a greater extent of productive measures, and may 
eventually become more important than tho Nanaimo, and at the present time a com- 
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pany ai-e in a position to ship coal there, having constracted a railway nod the 
Deceeeary wharves and works. Kr. ItiohardaoD gives a ouml)erot carefiilty measored 
seetione of the productive divlBion of the Comox area, * ahowing their character 
along varioas parta of a line, which, following the direction of the outcrop of the 
beds is about 30 milee in length. Oo Brown's Biver, fUrthest north, almost the entire 
width of the prodnctive raeasaroa is exposed in a thickness of 739 feet 6 inches of 
heds. In this section 9 coal seams occar, with an aggregate thickness of 16 foet 3 
inches, the thickest bed being the lowest in the series, and averaging 7 feet. In B 
sectioD of 122 feet at the Union mine, 10 coal soama, with an aggregate thickness of 
29 foet 3 inches occur, the thickest seam being 10 feet. This section represents only 
a small part of the productive division. In a third section, on Trent River, again 
embracing nearly the entire thickness of the prodnctive measures, 13 seams are found, 
with an ^gi-egate thickness of only 18 feet 1 inch, the thickest bed being 3 fcot 8 
inches. On the area of the BaynesSoundCompany,in220feet 10 inches of measures, 
two seams 6 feet, and 5 feet 10 inches respectively occur. 

Mr. Kicbardson f ostimates the extent of country underlaid by the prodnctive 
measures, at 300 square miles, without iakiog into consideration that which m^ lie 
beyond the shore ; and computing the total thickness of workable coal in the T/iiion 
Company's property, at a little over 25 feet, calculates the quantity of coal under- 
lying the surface at 25,000 tons per acre, or 16,000,000 per square mile for this parti 
of the region. 

It will be seen fVom the outlines of sections given .ibove, that the productive 
coal lYXiks of Comox, though throughout pi-eeerving their carboniferous character, 
probably vary considerably in the number of s^ams contained, and oven more widely 
in the thickness of the individual seams in dilFerent pni-ts of their extent. This 
variability appears to be equ jlty found in all parts of the Vancouver coal-fields which 
have been examined, and contrasts with the groat comparative regularity of those of 
the palieozoic carboniferons fbrmation. In the working of these beds, the next most 
important exploration, after the mete definition of the coal-basins, will bo the proving 
of the seams from point to point by boring operations. To this end the diamond 
drill has already been used to good purpose. 

In quality, the Vancouver coals are found superior for all practical purposes, to 
any worked on the Pacific coast, and command, in consequence, a higher price. The 
comparatively limited scale on whiuh tho workings are at present carried on, is owing 
to the small demand for local purposes, and the high duty imposed on the coal 
entering San Francisco, the chief^foreign market. Inspiteof this, however, Nanaimo 
coal is used on the westei-n section of the Central Pacific Railway. 

Br. Harrington has given the following statement of the average composition of 
the coals of Vancouver Island, as deduced from his analyses : J 

Slow coking. Fut coking. 

Water 1-47 1-47 

Volatile combustible matter 2819 3269 

Fixed carbon 64-06 69-55 

Ash 6-29 6-29 

lOO'OO 100-00 

In a sample fW)m the Union Uine, Comox, the percentage of ash is only 283. 

Nanaimo and Comox ai-e not the only known coal fields of Vancouver Island. 
Coal occurs, and was worked at one time by the Hudson Bay Company, near Fort 
Bupert, on the north-eastern coast of the island, A low, flat country is reported to 

*Report of Progreu, Qeolop^ Sarrey, 1872-13, p. 66 4( ttq. 

tBeport of ProKKU, Oeological Surrej-, 18TI-T2, p. SO. 

\ Eleport ofProgreia, Oeolagical Sarrey of Oaaada, 1873-3, p. 79, 
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Bti-etch acro:M ffom here to Qaateeno Sound on the west cooat, whero the coal i-ockit 
are again knowQ. Some oxamiDatiotiof the latter localitj was madeatono time for an 
Eoglish company,who had acquii-ed property there, byMr. Landall. Mr. R. B. Brown, 
the botanist, altio vi»tted the region in 1866, and writes regai-ding it : " My opinion is 
decided that the Koskemo (Quatseno) coal field is the best yet diBWJvered in Vancouver 
Island, though unoponed ont, not onlyonaccountof thBBuperiorqualityofthecoal,but 
the ready accessibilityof theminoB from the Pacific, without the t«dious inland naviga- 
tion requisite for reaching the mines on the eastern seaboard of the island." The 
main seam is stated by Mr. Landall to be foor feet six inches in thickness, and the 
quality of tfae coals, as shown by his analyses, is good. He estimates the coal of the 
part of the Quatseno basin he examinod, making allowance for faults, &c., at 
3:^,600,000 tons. 

Mr. Hichardson also describes the occurrence of rocks of the coal series at the 
houd of Alberni Canal,. opening into Barclay Sound on the wrat coast. Specimens of 
coal have been procured there, but the mode of its occurrence is not known ; noitbor 
this locality, nor those on the nortbei-n part of the island, having yet been examined 
by the Zoological Sui-vey. 

The interior of Vancouver Island being comparatively unknown, even in regard 
to its main topographical features, it is not improbable that a geological examination 
may bring tolight coal areas, which may be oxtonaivo and important, in the valleys 
of the interior. A considerable part of the cinimpling and metamorphism of ihe 
older rocks is of post-cretaceous date, a fact which renders it quite possible that outlycrs 
of the coal rocks may be folded into more synclinals than those ali-eady known 
alone the coast line. 

The question of the possible occurrence of coal-bearing racks of the age of those of 
Vancouver Island on the mainland of British Columbia, is one on which little can be 
said. The equivalents of these rocks have not yet been distinctly recognised, nor is 
it known whether it will eventually be possible to separate them by any well marked 
line, from the lower rocks of the Queen Charlotte Islandsj and their i-epre^enta^ves 
on the mainland. 

The coast sections of Vancouver and the Queen Charlotte Islands will probably 
stford the means of determining the relations of the two series. 

The tertiary rocks of British Columbia appear to hold both coal and lignite, 
though this series is better known in its extension southwards in Washington 
Territory, than within the limitsof the Province. At Bellingham Bay, and at Seattle, 
on Puget Sound, it has been worked for a number of years, and the mines of the 
latter locality aro now in a flourishing state, and ship largo quantities of coal to San 
Francisco, which, though inferior to that of Xanaimo, can compete with it, owing to 
the protective duty. The Seattle coal seams are said to befivoinnumbor, and tovary 
from four to twelve feet in thickness. In quality, they may be considered equal to the 
hotter class of lignites from the western plains and BockyMountain region, which are 
found to he sufilcieatly good for steam raising and moat ordinary purposes, but com- 
pare unfavourably with true coals. Mr. Macfai'lane, in his work on coals, gives the 
Ibllowing analysis of that of Seattle ;— 

Water 11-60 

Volatile combustible matter -.. 3&'49 

Fixed Carbon 45-97 

Ash 6-44 

The tortiai-y rocks of Paget Sound have never boon thoroughly examined, but 
it is believed by Ihoso who have studied them for the purpose of tracing the soams of 
coal, that, leaving out of consideration minor irregularities, they lie in a wide trough 
between the Olympic and Cascade Mountains. In the central part of this trough, 
and sti-atograp hie ally the upper part of the series, the fuels are lignites ; lower down 
in the series these aro replaced by fuels more closely resembling coals, and on the 
outer edges of the trough oy coals in some places so much altered that they have 
boon callod anthracites. It is possible that all these tertiary rocks rost unconformably 
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on the crelacooue, and arc separatod from it by a lapse of tjnie during Tvbich folding 
of tbo older bode and elevation of mountains took place; but it is not impossible 
that in some places there may be a more or lesa complete Beries of passage bedd 
between cretaceous and tertiary, as occurs on the eastern slopes of the Bocky 
Konnlains ; or tbat there rony even bo two series of tertiary i-ocks separated by an 
unconformity as some observations would appear to indicate. 

Tbo tertiary coal measures of Puget Sound and BeDingham Bay are continuous 
norlh of tho 49tb parallel, and must underlie nearly 1,000 square miles of the lovir 
country about tho extunry of the Fi-aser and in the lower part of its valley. Lignite 
has been found in connection with those rocks at Barrai-d Inlet and other locahties, 
and Biiecimens of a fael resembling true bituminous coal (and coking on the 
application of heat) havo been obtained near the Fraser above Xew Westminster. 
The remarkably good specimen of coal fVom the River ChilHwock, of which an 
analysis by Dr. Han-ington is given on page 99 of the Geological Survey fieport for 
1873-14, is probably from this seiies. Tho seams, so far as known, are quite thin, 
bat the low country underlaid by tho fbrmation is deeply covered with drift and 
allnvium, and exposui'es aro few. Mr. Eichai-dson has made a slight examination of 
the coast sections on the shores of Burrard Inlet, but tho rest of tnis district has not 
been worked out. A geological esaminatton, embracing all the known outcrops, 
would probably have to bo supplemented by boring opoi-ations in woU-cbosen 
localities befoi-e the value of the coals and lignites of these i-ocka con be ascertained. 

Tertiary rocks holding lignite, arc found fnnging other piirts of the coast in 
greater or less width. They have been seen near Sooke, and at vai-ious places on the 
south-west coast of Vancouver Island. They also occur at Clallam Bay on the south 
side of the Strait of Fuca, in Waebington Territory, None of these localities have 
been particularly examined, nor are they likely to be of impoilance in view of the 
accessibility of tho superior coals of the cretaceous, unless in some place, thick beds 
of lignite somewhat resembling bituminous coal in its properties, like that of Seattle, 
Ebonld bo found to occur. It such bods should pravo to osist they may acquire some 
importanco from their less disturbed and mora easily workable character. 

Lignite and coal formations of tertiary age ai'o known to cover great tracts of 
the interior of British Columbia, and it can now be shown, f\'om several sections ex- 
amined last summer, that in most places the horizontal, or slightly-! nclined basaltic, 
and other Igneous flows of tho interior plateau, are attached to, and form the latest 
rocks of tbo lignite- bearing tertiary. Trom this fact, and the known relations of tho 
beds in a num^r of localities, it is nighly probable thatsodimentary tertiary deposits 
underlie a great part of the area showing only tho later igneous itwIcs at tho surface 
and whei-ever extensive exposures of those tertiary deposits occur, more or less coal or 
lignite has been found in association with them. 

In the Nicola Valley, nern- the junction of tho Coldwater, tho occun-ence of coal 
has been known for some yoars, ami on analysis it has proved to bo a bituminous 
coal of very high class. The average of two determinations by Dr. Hariington 
gives the following result : 

Volatile combustible matter and moisture 36'065 

Fixed carbon ....,61-290 

Ash 2-645 

100-000 
I made a cui-sory examination of this locality last November, tbo result of 
which may deserve somewhat detailed mention, not onlv on account of the probable 
importanco of the series, but as no other account of it has yet appeared. The chief 
cxpoBOi-e of the coal is in the west bank of the Clearwater river, which joins the 
Kicola fi-om the South, and down which one of the proposed lines for tho Canadian 
Pacific Railway passes, in its way fi-om Hope to Knmloop». Tho original opening 
on the coal was almost in tho bed of the river, and is now quite filled up, A second 
small opening has, however, boon mado a little higher up tho bank, and horo a 
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tbickDesB of six feet of coal was exposed at the time of my visit, tbe base of tfae bed 
not being visible at tfaia depth. It holds ono abaly parting of from one-half to one- 
foortb of an inch thick, but otherwise appears to be of good qnality throaghont, 
though ruBij in tbe joints and tender from exposure to the weather. The coal bed 
passes below a cooaiderable tfaicknesn of pale yellowiBh, ratbei- coarse-grained, soft 
Bandstone, which crumbles under the weather and appears to dip bore abont north, at 
an angle of 10'^ to 15°. In a second exposure, at the distance of about a mile, in a 
ravine in the south bank of the Nicola, similar sandstones occur, associated with 
blackish shales and again holding coal. This bed, like that of tbe last locality, has 
been worked to a small extent, by the blacksmiths of the neighbourhood. It is of 
similar quality to the last, but the overlying beds have fallen down on the outcrop, 
and the thickness of the seam could not be determined, though it must bo, at least, 
several feet. Unless extensive slides have taken place, there mnst also be ono or more 
smaller seams in addition to that which has been worked. Beyond the Coldwater 
Valley to the east, on the Nicola, older ciystalline rocks appear, cutting out the 
coal measures; but westwud, tbe coals with associated sandstone pass oeneath a 
great thldcnees of the rocks of the tertiary volcanic series, dipping on the whole at 
tow angles to the soath-west. In following the Nicola Talley westward, the volcanic 
i-ocks are found to form the mass of the bills which rise steeply on either side, but 
the sandstones of the coal Ibrmation are seen to i-ise from time to time in the lower 
parts of the slopes. They show in some places an interbedding with flows of igneous 
rook. At the Junction of tbe two claesw of deposits, and in other instances, tbe 
sandstones arc obsei-ved to graduate more or less completely into tu&, and other 
similar rocks formed of the finer volofinio debris. Tne sandstones and ovorlying 
series are folded together into a number of anticHnals and synclinals, of which the 
axis have a general north-west and sontb-east course. Westward, however, the 
sandstones rise to smaller heights above the stream, while tbe overlying igneous 
rocks are shown in greater thickness, in hills of increasing height. The last ontorop 
of sandstone is about six miles from the junction of the Nicola with the Thompson, 
after which, the undulations, not being sufficiently great to bring the sandstones to 
tbe surface, only the igneous rocks appear, and form, a few miles J>elow Spence's 
Bridge, the entire mass of a mountain over 4,0fl0 feet in height, above the river. 
With the incroasod thickness of volcanic rocks, coarse rough volcanic breccias 
appear among them in greater proportion, and the impression formed in travelling 
westwai-d is, that one is approaching the region of their origin. These rocks are 
seen, presenting much the same characters, but without again showing the lower 
sandstones, for about thirteen miles below the mouth of the Nicola, on the Thompson, 
making the width of tbo belt of conntry here covered by them about thirty-seven 
miles. 

It has not yet been ascertained whether the sandstones and aseociated coals 
underlie the whole breadth cccupiod by the volcanic rocks, which may be considered 
as the upper partof the same formation. It is now known, however, that tbe coals 
really nndorlie the great volcanic formation, and may reasonably be expected to 
occur over a considerable portion of its area, This question iswell worthy of careful 
investigation, especially in view of the possible passage of the railway in the vicinity 
of these newer coal-measures. In the locality the absence of sections sufticient for tho 
satisfactory definition of the rocks of the lower part of the series — as on tho lower 
Nicola Vnlloy — they are so situated that they can be tested with comparative ease 
by boring in well-chosen localities. These coal-bearing tertiary strata may now, I 
think, be said to continue, and persist in their coal-beanng character over aregion of 
country at least 100 miles in length. Mr, Cutloo informs me that men employed by 
him last sammor to prospect the upper part of the Coldwater for gold, in sinking 
shallow pits for that parpose, found coal in about twelve different places ; the 
furthest being about 25 miles from the junction of the Coldwater with the Nicola, 
and showing coal which was supposed to be of better quality than that of tbe original, 
locality. In the opposite direction, Mr. Barnard has given me a small sample of coal 
obtained at a place about 45 milos np tho North Thompson, which precisely 
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resembles that of tlie Nicola Valley in appearance. The thiekoess and mode of 
ocoiirrenoe of this seam is not known. Fi-om Mr. Ferguson I have received epeoimens 
of coal from near Lillooet, and it is also reported to occur io the vicinity of Marble 
Canyon. 

The ligDites and lignite formatioa of Quesnel will be found described in Mr. 
Selwyn's preliminary report of ISTl-IZ, and in my own for 18V5-76. Theao beds 
are interestine on accounl of the plant and insect remains preserved in them, but the 
lignilcs are, I nelieve, of no economic value. They are mixed with clayey matter, 
and are otherwise poor in qualitv, and are apparently the result of the rather 
tumultuous deposition of drift wood and other vogoCable matter, by rapidly-moving 
waters. Lignit« of better quality, and apparently in some instances at least, stiH 
resting in the locality where the wood producing it grew, is howevor found in other 
places. Drift fi-agments of this fuel, of quality good onough for ordinary purposes, 
are found on the Nazco, Blaokwater, Lower Nechacco, Parsnip and Chilacco ; and 
lignite is known to occur in place on Lightning Creek (&iriboo) the Uppor 
Necfaacoo, and £o-has-gan-ko Brook, besides a number of locnlities on and near the 
Kiver Fraser, between Quesnel and Soda Creek, which have not been examined. 
The Eo-has-gan-ko is a sti'eam joining the Ty-a-taealy, south of the Salmon Biver, 
and the lignite occurs on it at a distance of 8 or 10 miles from the railway location 
line in the valley of the iBst-Damod stream. The exposures are poor, showing only 
the upper part of the one bed of lignite, with a visible thickneso of 4 feet, including 
in this measurement a few small shaly pat-tings. Theligniteitself isof good quality, 
and dips sonth-eaatward at a low angle,' beneath superposed Sows of basalt and 
dolerite, which form the south-western dank of an old tertiary volcanic vent. 

Those lignites of the northern part of British Columbia do not compare favourably 
as fuels with thecoals of the Nicola Valley, and would scarcely be valuable unless found 
in thick and accessible seams, for local use or in the absence of other fuels. Com- 
paratively little is yet known about them, for though, as already stated, they probably 
underlie a great part of the basaltic plateau of this region, the soft character of the 
associated beds causes them to wear away, leaving hollows into which the baisults, 
easily cmmbled'by the'weather, fall, concealing the lignite out-crops. 

Iron. 

The most important deposits of iron yet known in British Columbia, are those 
of Toxada Island, which have been examined and briefly reported on by Mr. Bich- 
ardson.* The ore is a coarsely granular magnetite, containing, according to 
analysis by Dr. Harrington, 68-40 per cent of iron, with only -003 per cent of 
phosphorous. It is associated and interbedded with limestones, epidotic and dioritio 
rocks, supposed to be of carboniferous age; and is well situated for mining, smelting, 
and shipment, occurring within twenty miles of the point of shipments ofcoalsof the 
Comox area, and contiguous to deep harbours; while charcoal in unlimited quantities, 
could be prepared ia the immediate vicinity. The lara^est exposure is on the south 
side of Texaaa Island, about three miles north-west of Gillies Bay. Here, the ore- 
bed is seen to be from twenty to twenl^-five feet thick, and to rest on grey cry^tail- 
line limestone, with which for about two feet down are interatratified bands of ore 
of from half an inch to an inch in thickness. From this point to the north-west, 
for nearly a mile, the bed is occusionally seen, and at one place there is a conti- 
nuous exposure about 250 feet long and from one to ten feet thiclc. To the north-east 
it is also said to have been traced for more than throe miles. f With the present 
high price of labour on the Pacific coast, and especially in British Columbia, the profit- 
able manufacture of iron may appear to be a contingency of the remote future only ; 
especially in view of the low rato of freight at which the west coast is supplied with 
coal and iron from Britain, by vessels coming out nearly light, for return cargoes 

* Report of ProgrMS, Ocologicol Buirej of Oanadft, 1ST3-T4, p. 09. 

t DeecriptiTe Catalogue of Boouomic Hinerala of Caa., Phil. Inter. Ezhib., 1876. 
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of wheat from California and Oregon. In the neighbonring Slate of Oregon, how- 
ever the mannfbotare of charcoal iron has been instituted for somo years on a small 
BcalCj a einffle blast fbmace being in openttion with a prodnct of 1874 of 2,500 
tons, for 1875 of 1,000 tons.* Where iron ore andfnel of first rate qaality can thns 
bo obtained together, it is oflen possible to compete snccesefully, for many pni-poees, 
with the lower classed and pnoed iron moet abundantly produced in BiilAin. On 
the Pacific Coast too, Chinese labourers can be procurea in unlimited numbers, at 
prices so low as to compare favourably with those of any part of the world ; and tlio 
Chinese are notably apt Is ac4airing proficiency in the more skilled mechanical arts. 
Iron has been tonnd in smaller quantities in many other localities, but littlo 
attention has been paid au yet to these deposits, under the improssion that they ai-e 
at present of no value. The formation containing tho iron ore of Texada is believed 
tone the same as that constituting tho greater part of Yancouver and its adjacent 
islands. 

Siloer, Copper, Mercury and other Ores. 

No work but such as may be classed as prospecting or preliminary exploration, 
isor has been carried out on the deposits of metalliferous ores in British Columbia, 
Various unfortunate circumstances have prevented the testing on a large scale of the 
localities known to be promising, and much money has been lost from time to time 
in injudicious enterprises, which a comparatively small nmount of knowledge of 
mining and metalliferous deposits in other countries would havo avoided. These 
circumstances, coupled with the difficulty and expense incurred in exploring the 
more rugged and tree-clad portions of the Province, have tended of late years to 
disconrago enterprise in this direction and to throw discredit on even the best of the 
known deposits. As soon as one or two properly conducted and paying mines can 
be seen in operation, I feel convinced that the growth of mining industry will 
become at rapid as it has heretofore been slow. 

Stiver. — The beet known argentiferous locality, is that about six miles fh)m 
Hope, on the Biver Fraser, which was discovered about 1871 ; it has tiot been visited 
by any member of the geological survey, and &om its great elevation, is only easily 
accessible during the summer season. The formation in which the lodes occur, con- 
sequently remains unknown, but from what I have heard, I am inclined to believe 
that they may traverse an outlyer of the lower ci'etaceons, which caps the Cascade 
crystalline rocks of tho region. The Minister of Mines of British Columbia describee 
it as follows : — " The first lead, called the Eureka mine, crops out about 6,000 feet 
above the river level, is well defined, four to seven feet in uiickness, and has been 
bwied 3,000 feet. A tunnel has been driven into this lead 190 feet. Th" ore is 
described as tirgentifei-oua grey copper, and has yielded under assay $2000 to t lOKO'OO 
worth of silver to the ton, 

" During the time the above lead was being worked, another, about 3,000 feet 
distant was discovered; this is of a fkr more valuable character, and is called the Tan 
Bremer Mine. The ore is described as chloride of silver, and has yielded under assay 
from $2S-00 to $2403-00 of silver per ton of rock. A quantity from the outcrop sold 
at San Fmncisco at $12000 a ton. The lead is distinctly traceable for half-a-mile." 

Specimens assayed by Dr. Harrington and Dr. Hunt, gave respectively, 271-18 oz. 
and 34708 oz. of silver to the ton of 2,000 pounds. Lead, copper, antimony, iron, 
arsenic and sulphur, are also present. A^ above stated, the ore from this locality bos 
been sold at a high price in tne rough state, as extracted from the mine, and carried 
to the river by the present rude appliances. Certain unfortunate dif&cnities, with 
regard to the ownership of the propeKy, now only appear to prevent the snccea»- 
ful working of this deposit. 

Within the last few months, lodes, which are supposed to he either the continu- 
ations of those above described, or othera running parallel to thorn, have been dis- 

•Joam, Iron ud Sl«el Inst No. 1, 1B16 p. S3B. 
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covered near the water level of the Biver Fraser, appareDtly in a granitic matrix. 
These contain ailver and copper, but the former in smaller quantity than in the Eureka 

Cherry Greek, a tributary of the River Shushwap or Spillameocheon, between 
Okanagan and Arrow Lakes, is noted as a locality fitim which specimens ofremarkably 
rich silver ore have been brought, and where somewhat extensive exploratory works 
have been carried on with the hope of finding it in paying quantity. The district 
bus never been made the subject of geological examination, bat by the descnptions 
which ihave received, it is probable that the containing rock is of the goldbearing 
series. The gi'ealer part of the silver appears aa red ore (pyi-argerite or prouatite, 
or both). The original vein is said to occur in the bed of Cherry Creek, between 
two classes of rock, a sandy slate and hai-d blackish slate; the latter much 
shattered. The best specimens of ore were taken from a lenticular mass, which 
thinned out in alt directions, and could not be traced. The black slate of the 
vicinity, in many places shows small strings and lenticular masses of quartz, somo 
of them containing silver ore, but not traceable to a main lead. I l>elieve additional 
discoveries have been made during the past summer in this region, but have beartl 
no particulars of thom. 

As already mentioned, native silver, or silver amalgam, has been found in tho 
Omioeca district, and argentiferous galena ores occur in many parts of the Province, 
but have not yet been developed. 

Ctypper. — Uasses of native copper have been found fhim time to time in various 
parts of the Province, and though they have never been observed in their matrix, 
they are probably dei-ived fi-om somo of the volcanic rocks. Small copriferous veins 
have also been observed in volcanic rocks of tertiary and cretaceoos ages, in the gold 
rocks, the OiTstnlllne rocks of the coast range, and those already referred to as of 
snpp(»ed carboniferous age in Vancouver Island. The most promising locality at 

f resent known is situated among the mountains between Howe's Sonna and Jarvis' 
nlot, at a height of about il,000 feet above the sea. Very fine specimens of purple 
copper ore, associated with quartz, mica and molybdenite, are Drought from this 
place, which is now in course of development. The county rock is probably granite 
ordiorite of tiie cascade crystalline series. 

Fine specimens of similar ore have been procured fnrther north at Knight's 
Inlot, and specimens of copper pyrites have also been obtained from rocks of this 
series on several localities on the Homathco dnringthe railway explorations. 

Mercury. — The discovery of this metal has been several times reported in British 
Columbia, but generally I believe on insufficient evidence. It appears cert^n, how- 
ever, that small quantities of cinnabar have been obtained in gold-washing on tho 
Fraser Kiver, near Boston Bar, and I am also informed that small globules ofmercury 
are seen in some decomposed parts of the Hope silver ores. Last autumn I received 
a small, hut woll-authenticated specimen of rich cinnabar ore, from Mr. Tiedomann, 
of the railway survey, which he obtained himself in the vicinity of tho located line 
of the railway, on tho Homathco. Whether mercury occurs, howevoi', in deposits at 
all comparable with those of California, which are found in rocks of similar age to 
some of those occurring in British Columbia, remains to bo proven. 

icad— Galenahnsbeen found in many parts of tho Province, and appears in con- 
nection with gold, both in the lodes and supei'ficial gravels of the Cariboo district. 
Lead ores, as such, will probably not pay to work in the interior, even if found in 
largo quantity, till cheaper means of ti-an sport are introduced. Highly argentiferous 
galenas would pay to smelt aa silver ores, if found in moderately accessible localities. 

Plaftnum.— This metal has been found in smalt quantity in several localitios in 
association with alluvial gold. 

Jiickel — Dr. Blake has found nickeliferions sand among the heavy materials 
Feparated from the fine gold of tho Fraser, 
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Bmlding and Ornamental Stones. 

The coast range will probably furnieh in all parte of its length, good groy 
dioriteeand gi-anites. These might bequarriod at the water's edge in many or the 
inletB. SandetoneB and ft'eeetoDes occur abundantly ia association with the coals of 
Nanaitno, &c. A sandstone, quarried I believe on N^encastle Island, was employed 
in the Treasury building at San Francisco, bnt has not proved very satisfactory owing 
to its tendency to exfbliate. By judicious selection, however, no difficulty will 
probably be found in obtaining bnilding stones of this class in unlimited quantity. 
Over a great part of the interior, the harder rocks are so tissnred and Jointed, so as 
to be incapable of yielding sound building stones of large size. Many localities are 
known, however, where good stone can be obtained, and it is probable that some of 
the basalts and other igneous rocks of late date will answer well for building, if 
pi-opcr caie be taken to avoid those varieties apt to cramble under the weather. 
The i-ooks occun-ing in the vicinity of the various proposed railway lines are 
described more folly in another report. 

Marble of goou quality is known to occur at Texada Island, Metia Katla Bay, on 
the Biver Nimpkish, and other localities. 

Serpentine is found in some abundance in association with some of the older 
rocks. 



FiKsr List of Localities in the Pbovince oc Bkitibh Goldhbia, known to 
TiKLD Gold, Coal, Iron, Silykr, Oofpxr and othxb Mink&als of kconouio 
TALUX. 

(This list makoo no pretension to completeness, the object of ite publication being 
rather to elicit than to impart information. It will show, however, in some degree, 
how numerous the discoveries have already been ; and may, I hope, be largely 
extended in a second edition. Most of the statements made with regard to the 
various localities are derived from trustworthy souroes. though I cannot undertake in 
all cases to vouch for their absolute accuracy.) 



Cariboo District. 

WiUianui' Vreek. — Described in the foregoing pages. Its tributaries, in order, 
down stream, are as follows : — 

JtfcCallum'a ffuicA.— Joins from the oast ; nearly workeJ out ; no deep ground. 

Mink Gnich — Joins from the west, and prospects not considered very encouraging 
by owners, who aro waiting for the Bod-rock flume with intention of hydraulic work. 

Walker's Gul/'h. — Joins from the west at Bich field Court House; deep work; 
good prospects at different times, and some quantity of gold taken out about its 
mouth, but has not held out. Kot yot thoroughly prospected. 

Orub or Black Jack Gulch.— Joins irom the wo»t; a mere i-avine of no great 
length, being all embraced in one claim ; good pay for hydraulic method, and still 
worked. 

Utout'a Gvlch. — Joins from the west, below the canyon ; veiy rich, but now worked 
out for drifting ; hydraulic method now employed; ground enough for many years. 

ConklinGulcL — Joins^from the east, opposite Barkerville; voryrich; still worked 
hy drifting ; ground very deep for so small a valley, being 90 feet in lower part and 
20 in highest; drilling claim, 1} miles up; probably rich for hydraulic working, 

McArtkur'sUreek. — Two miles below Barkerville and one mile above Laae and 
Kurt'z Shaft House ; joins f^-om tho south-wost ; paid well in drifting deep ground, 
but now worked oat for this method ; no hydraulic work in progress. 
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Lowhee Creek. — Buns northward, nearly parallel to Williams' Creek and empties 
into Jack of Clnbe Lake, which also recoiveB Jack of Clubs Creek, and is the source of 
the Willow River ; good pay found in toth shallow and deep diggings, and some good 
ground still being worked ; gold, especially near source of creek, very course and 
rough, often including fragments of quartz; found difficult to obtain water for 
hydraulic work here. 

Jack of Clubs Creek. — All deep work on this creek, gravel being 160 feet in depth 
near the momh, where a few claims paid well ; this ereok is a &vonrite among those 
which are considered yet unimproved, the impression being that an old chanoeT exists 
which has not yet been found. 

Creeks entering WiUow Eiver — 

Mosquito Creek and Red Gidch. — Entering Willow River from the south below tho 
last; the former has been very rich, and was 50 feet deep at mouth, now worked out 
for drifting; hydraalio work paying well. 

Wkipsaw Creek. — Three miles below Kosqnito Creek, on the same side ; in former 
years from tlO to |12 perday per hand taken out, and more or less work earned on 
ever since by ground slnicing and drifting. 

Several creeks below Whipaaw Creek, on the sonth-west side of WiUow Kver. 
have affoi-ded no pay ; fair prospects have been obtained in several creeks on north- 
east side, but no paying ground found. 

Sugar Creek. — Twelve miles below Mosquito Creek, joining from the north. 
Some good prospects, but never much pay. 

Creeks lower down Willow Biver ara known to hold some gold, but have not 
yet yielded it in paying quantity. 

Grouse Creek.^Six miles east of Barkerville, heading with Antler Creek. The 
deep ground was very rich, and extended for about a mile near the upper part of the 
creek, giving out farther down. Deep ground worked out. 

Antler (S-eek. — Heads in Bald Uountain, opposite Williams' Crook, and was one of 
the first creeks worked in this part of the country. Shallow ground, for two milefl, 
paid well, and has been worked out. The deep ground has not yet boen much 
tested, owing to the absence of clay, and consequent large quantity of wator met 
with in sinkiui;. All the gulches joining Antler Ci'oek from the source down, have 
paid (Wolf, California, Stevens', and B^^'s Gulches.) The creek has never been 
ootlomed where these side-valleys fhlt in.. Chinamen are at work, and getting pay 
on benches 100 feet above the stream, a long way down, 

Fleatant Vailey. — A transverse dopi-ession, four miles in longtb, uniting the val- 
leys of Williams' and Antler Creeks, and Joining the fjrmer about four mlTes below 
Barkerville. Has never been bottomed or much prospected, but might bo embraced 
in a scheme for draining the valley of Williams' Creek. 

Bear River, and country about Bear Lake. Gold has not been found here in pay- 
ing quantity. 

Swamp River. — Has attracted some attention, but i.o good pay has yet been 
found. 

Cunningham Creek. — In early days, a crevice containing 600 ounces of gold, was 
found on this creek, about twelve miles fi-um its mouth. Several hydraulic claims 
working. Since 18i>4, attempts to reach the deep ground have been made, but have 
not yet succeeded; a third attempt is now being made by the Yictoria Company. It 
has always been supposed that the deep ground in this creek would turn out rich, and 
if oace proved to be so, a lar^e amount of work would immediately be undertaken. 

Haroey's Creek. — ^The first gold in paying quantity in the Cariboo District was 
found here, in 1860. One e^aim — the Minnehaha — has been exceedingly rich. 
Another, at the Junction with swamp river, ha' paid well. The Cnmmings Company 
bottomed it at one place, and drifted up in n small canyon (^unsuccesst^illy) but found 
pay on entering wide ground. The upper part of the creek is deep, and has not yet 
been thoroughly proven. 
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Creeks on the North side of Cariboo Lake. — ^In Nigger, Pino, and Goose Creeks, 
small qunnlitioB of gold have been foand ; oa the last-named, mnch money was spent 
in patting in a flume, but with small results. 

Kiethly Creek. — The main creek haa only modei-auely deep ground, ftwonty to 
twenty-three feet,) of which, much is yet nnworked ; it being expensive to open, on 
account of the groat qnaotity of water. About thirty white men did well hero dur- 
ing laat summer; while a nambor of Chinamen, at work about the mouth, also got 
good pay. Benches 100 feet above thu straam have paid for open work, and some of 
them for drifting also. Hydraulic method not yet in use here. 

Snow-shoe Creek. — The oast branch of the above, is considered to bo one of the 
most promising crooks of which the deep ground is yet nnprospected ; gold obtained 
trom shallow workings. 

Dvck Greek. — Chinamen have boon working here, but not much known as to 
results. 

Black Bear Creek. — Much prospecting has been done here, bat rich pay never 
found ; not yet considered fairty teatcd, the groniid bein^ hard to work in. 

Cedar Creek. — One pretty rich claim was worked here, — The Aurora. Tho 
crook is now worked by Cninamon. 

Sazettine's Creek.— Some encouraging " prospects " have been obtained here. 

Moorhead Creek. — Some work done here, bat without good result. 

Kangaroo Creek. — Joins North Fork of Qaennel, about two miles above ils jnnc- 
tion with the South Fork. Paid well at one timo. Chinamen now at work. 

Sioer Quesnel. — Most of the work done on bare of river, though many walkingson 
benches 100tol50feetabovethowater; pay well. Thegold isalllight. Thisrogionis 
altogether in the hands of Chinamen, who resort chiefly to the Forks and South 
Branch. About 300 Chinamen work in this district daring the summer, and winter 
at the Forks. 

Hwift River.— Bather inaccessible and hard to workj being a rapid stream with 
many yerj heavy boulders. Considerable quantities of gold have been taken from it, 
from time to time, and Chinamen still at work, though the stream as a whole may be 
considei'od unprospected. 

French Greek and Canadiait Creek. — Joining Pleasant Valley from the south, have 
both pelded some gold, which thoagh ran throagh where the working was cai-ried on, 
is probably not exhausted. 

Canyon Creek. — A stream runiiing into Willow River &r down its coarse, and 
reached by a trail twenty miles long fi-om Beaver Pass House. A company last 
antumn engaged in attempting to bottom it with good prospects. 

Canyon Creek. — A second btroam of the same name; Joins the Eraser from the east 
above Quesnel. A considerable quantity of gold obtained here formerly, some of it 
very heavy and mixed with quartz ; one nugget worth {700 found by Chinamen on its 
branch — ffickson Creek, An aariferona quartz vein is known. 

Lighining Greek. — Has been described on a preceding page. Its chief tributai'ies 
are as follows: — 

Amador Creek. — No good pay yet fbnnd. 
Van Winkle Creek. — About 2,000 feet of tho lowor end this valley paid well. 

DeadJ^ans Creek.— 

Perkin's Creek. — 

Chisholm Creek. — Good pay in shallow workings. Deep ground unproved, though 
great efforte have been made to teat it. 

Last Chance Creek. — Estimated that (250,000 worth of gold taken oat of this 
crook in the distanco of half a mile, filch ground now probably worked oat. 

Daeia Creek. — Good pay in shallow ground. 

Anderson Greek- — Good pay in shallow ground. 

Jawbone Greek. — No good pay found. 

Quarts Veins in the Cariboo District. — Many are known, some very persistent 
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and of large size, bnt none yet proved to be rich enough to work profitably nnder 
pi-eeont circumstanccB. 

Caariar District. 

Deate Creek. — Heavy gold, good pay, 

Thibert Creek. — Heavy gold, good pay. 

McDame Creek. — Heavy gold, good pay. A quartz lead containing gold, silver 
and copper is reported on this Creek. 

TheKO three creeks are those which have produced the greater part (^ the Cassiur 
gold and it 10 believed that much work yet remains to be done on ibom, especially on 
the two last. Details ai-o wanting as to other creeks in the district, some of which 
have yielded good pi-ospects. 

Sayi/ea's Creek. — (Estimated as 370 miles distant from Dease Lake. Itjoina the 
Biv or Francis or Deloire, &bout 170 miles from its confluence with the Dease, and is 
probably situated about latitude 61° longitude 128°.) Coai-segold found herein 1875, 
lour men taking oat in 115^ days' work about seventy-seven ounces. 

Omineca District. 

Germansen Creek. — Good pay in part of course : some crook claims, and part or 
work by hydraulic method on the benches. 

Mansen River. — Only two companies at work in 1875, and making less than wagc^ 
Slate Creek. — Minora stated to be making expenses in 1875. 
Elmore Quick. — Poor pay in 1876 — Two companii38 at work. 
iMst OeeA.— Little work in 1875. 
Details of other localities wanting. 

Kootenay District. 

Details wanting. 

Other Diitricts. 

Parsnip Rioer. — Below its junction with the Nation Rivcr,draining the Omineca 
country. This stream carrten fine gold, which has proved highly remunerative, in 
Home localities. 

River Firuiiay. — Fine gold found on all the bars, bat the head watera (whore richer 
doposiu may occur) have not been prospected. 

Peace Rioer, east of the Rocky Mountniru. — Pine gold is found in some abundance 
in places. Mr. Selwyn thinks it may bo derived from the Laarentian Axis to tho 
north-oast. 

River Fraaer. — Fine gold from its sources to the sea. Heavy gold does not extend 
far below Boston Bar, but is found in many places from here to Lytton, and also as I 
am informodby Mr. D.UcIntyi'o, in spots fi-om Lytton to tho mouth of the Chilicotin. 
Much gold is still obtained by Chinamen and Indians on the Fraser, and I think it 
pmbablo that, ovontually, many of oven the higher level fiats and benches will pay 
tbr hydraulic work. The heaviest gold pretty nearly coincides in its distribution with 
tho width of tho slaty rocks of the Andoi-son and Itiver B^ton Bar series. The 
largest nugget found above Lytton was obtained ten miles below Lillooet and was 
worth ti2.60. 

McLetmoTt Creek. — (Thirteen miles from Teto Jaano Cache, i-unning into Cran- 
berry Lake and thence to the Praser.) — Gold found last summer giving wages of (4.011 
to S5.U0 a day, bnt owing to heavy ixiuldoi-e in stream and expense of all snpplies will 
not pay to work. 

River Nechacco. — Colours obtained near Fort Fraser and also abundantly near its 
junction with tJie Fraaer. 
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Siwr CWacco. — In cortain banks near its month oight or nine oolourit to the pan 
may be obtained. A small qiuuitity of heavy Kold iouna in a lateral ci-eek by ono of 
the men connected with the Canadian Pacific Eailway surrey last summer. 

Biver (7AiVi'ootui.— Gold in some quantity said to have been found near tbe month 
of this stream. 

Bridge Siver. — Gold found in heavy pieces, sometimes weighing one to two 
ounces, and affording exoetleat minine on this stream for ten miles up from its month. 
One nugeet is said to havo been worth $300. Biver prospected toitssooroe in early 
days, ana though gold fonnd in several streams, not enough to justify work at that 
date. 

Biver LiUooet. — ^Flowing into Harrison Lake. Some gold fonnd here and also at 
various pointe on the portages towai-d LiUooet. 

South Biver Thompaon. — Colours, it is said, can be obtained in all the sti-eams 
joining this river. 

North Siver Thompion. — Colours fonnd along its whole coarse, tind at Liuis Greek, 
30 miles from its month, on the east side, gold has been fonnd in paying 
quantities. 

TrtmauUie Biver. — Joining Kamloops Like, from the north. He.ivy and light 
gold obtained here ; about 60 Chinamen at work last summer, getting good pay ; is 
sakl to have paid ^ onnoe per diem at the month. 

Scotch Creek, or Adanu' Creek. — Joining Shushwap Lake from the north. Whit« 
men mining heavy gold last summer. 

Jtfout Biver Thompson. — Heavy gold found on this river up to Nicotamen, where 
it is believed the flrat gold in paying quantity in British Columbia was found. This 
i^ion chiefly worked by the Indians of tiio country, who, I am assured, have 
obtained many thousand dollars in specially fitvoorable yean. 

Biver Andenon. — Some heavy gold at ono time found about 10 miles above month, 
bot not enoDgh io pay. 

Biver CoguihitUa.~~iS.OT6 or less heavy gold along whole coarse of thia stream. 

Siver Jfnc<^. — "Scale gold" fiinndfor about l| miles ap the Nioola. from its 
month. 

River Boitaparte. — A little mining done on a tributary eastof Clinton, but without 
enoonraging result. 

Mat Creek.— BxaaW quantities of gold have been fonnd here. 

MoTtt-fiy Biver. — G<x>d " prospects " here, and last snmmer a considerable iofloz 
of miners, but without good returns. 

Great Bend of Biver Columbia. — Several years ago a gold excitement of some 
intensity occurred with r^ard to this region, but the resalts were not aatisfaotory. 

Siver Skagit. — Colour found in several places in 1858, but no favourable indi- 
cations. 

Biver Simtkamem. — Gold fonnd in sharp and unwashed particles at month in 
1863 by Captain UcLellan's party. In the canyon near the 49th parallel, considerable 
quantity of gold got in 1 858, -59,-6 ; tho largest piece weighing 12^.50. This 
i-egion, soon abandoned by the Whites, was work»l for years by Chinamen. 

Biver Okanogan. — Scattered diggings found in 1859-60, but soon abandoned; 
perhaps as much from want of water as anything else. Miners say colonrs can bs 
found in every strei m running into this valley. 

Jtfuson ^eeA.— Joining Okanagan Lake from the east, yielded at a spot five and 
a hidf miles from its montji, fine and coarse gold, assaying tl8.60 ; paid at one time 
fh>m two or throe ounces to $2 or $3 a day. Colours occur for eight or ten miles 
^wve Uiia. 

Bork Creek, — Bising oast of Osoyes Lake, and falling into the Kettle Biver, about 
a mile from its month paid well, in some instances yielding aa mnob as $100 a day, 
bat generally from one to two ounces. Some of tbe benches also paid, in one case yield- 
ing naif an ounce a day to the hand during the season's work. The best paying 
ground was where the creek crossed a belt of soft slate rock; in following it op, the 
cover was fonnd very soft and deep. 
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Bmmdary Greek. — Joins Kettle Biver from the eaat Some very heavy gold foand 
bore, and a good deal of proepeoting done, but too much " spotted " to be profitable. 

Kettle or Nehoialpitkw>a Siver. — Colours and small quantities of gold foand in 
BeToral localities on tho main stream nod others of its tributaries. 

Seymour Creek, Bvrrard Inlet. — Some gold got here at one time, but work aban- 
doned on account of water and quicksand. 

Prospect Creek. — East branch Homathoo Biver, above Tatlayoco Lake. Some 
fine gold found hero by men connected with C.P.B.S., 1876. 

Ziower River Hmnathco. — Colours obtained in various places. 

Other streams flowing from Ccucade Sange. — Details are wanting for most, but it is 
probable that colours, at least, can be found in all. 

Vancouoer Island. 

Xieeeh Siver. — This stream has proved auriforons for four or five miles of it^ 
length, where it runs along the strike of a belt of slalee. Estimated that $100,000 
taken out, bat no work now going on. The rich ground was found in the modem 
river bed, and is supposed to be exhausted, or, what may remain, too much spotted 
to pay. Banks of drift and cement might poasibly pay for by hydraulic method. 

River Sooke. — (Below its junction with Leech River) — Only fine gold found hero 
and pi-obafaly derived from Leech Biver slates. 

Golditream Brook. — Buns on strike of Leech_Biver slates, farther oast; colours, 
but no pay, found here. 

Biver Jordan. — Small quantities of gold have been found here. 

Other locaUties on Vancotiver Island. — " Good colours " found by tho Vancouver 
Island exploring expedition on a stream entering Cowichen Lake, on rivers falling 
into Barclay Sound, on the south side, and on streams tributary to Funtlodge Lake 
near Comoz. 

Queen Gharbtte lekovig. — Gold-bearing quarts found at Hitchell's Harbour, lat. 
62° 25'. Some work done in 1853, bat loae appears to have ran out. 

COAL AMD LlaNITK. 

Vancouver Island. 

Naaiamo. — Bituminous coal, worked for many jquvu Described in forc^ing 
pages. 

Oomoae. — Bituminous coal ; now worked. 

^Mtsino. — Bttuminoua coal. 

Beaver Harbour, near Fort Rupert. — Bituminous conl. 

Seod of Alhend Oanal. — Bituminous coal. 

INorth aide Cowitchin Bay. — Small fhigment^ of anthracite in siindstono. Larger 
specimens have been brought from the interior. 

Quern Charlotte Islands. 

Cowgitz. — Anthracite; described above. 

South side Skidegate (7Aann£f.— Anthracite reported by the Indians. 
Maiset. — (North end of Islands) — Specimens of anthracite have been brought 
fWtm here. 

Mainland of British Columina. 

Vicinity o/ IiongUy, and other localities near the Lower Fraser — Bituminous 
coal known, but in thin seams only. Probably in lower tei-tiary beds. 

River ChilUwack. — Five miles fi-om tho Fraaor. Bituminous coal of remarkably 
good quality, but of which tho thickness and mode of occun'cnco remain unknown. 
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QmI Harbour, Burrard Inlet. — Here sod elsewhere in the flat land at the moatb 
of the Fraeer, lignite in thin seams ooonrs. Probably in upper part of tertiary for- 
mation. 

Jtmction of Nicola and Coldwater Bivers. — BitnminouB coal. Tertiary. Described 
above. 

Oolduater Siver. — Bitamlnoiis coal of same fbrmation as laet in several places. 

North Jiiver Thompson. — (46 miles above Samloops.) Bitaminons coal. Thiek- 
ness and position of seams unknown. 

Vicinity of Lilhoet. — Bituminous coal. Thickness or position of seams unknown* 

Ten Hue Creek, or Kozoom. Kanaix. — Joining Eivei- Nicola from the north. Lignite 
of good quaiitj". Thickness of seam unknown. 

River Simlkameen. — (Above the mouth of thePa«ayten.) Lignite in micaceous 
sandstone. 

Boydi' or Cold Spring Souse. — Lightning Creek. Lignite bed, six to ten feot 
thick, fair quality. 

Jiiver Fraaer.— Between Soda Creek and Fort George, and at Qaosnel — Lignite 
Boams fVequonlly seen ; that at Quesnel of poor quality. 

£ear Siver. — (Near crossing of C.P.R. survoryed line.l Coal reported; tfr. E. 
Bewdney says about eighteen ini^hes thick and covered with water at high stage of 
river ; on burning left a hard stony ash. Crolacious ? 

Peace Eioer and Pine Sirer.— Beds of biluminous coal (mesozoic) ; described by 
Mr. Selwyn in Report for 1875-76. 

Farsnip Siver. — Drift fi-agmcnbt of lignite indicating a basin of rocks of the 
lignite-bearing age. 

Biver Neclutcco. — East of Fraeer Lake. Drift lignite only known. 

Siver Niohacco. — South-west of Fraeer Lake. Lignite beds known in several 
places. 

Blaclewater Siver. — Drift lignite at upper and lower canyons, and intermediate 
length of river. 

Siver Gkilaceo — Drift lignite only known. 

Siver Nazao. — Drift lignite found neai- Cinderella Uonntun. 

Pun-chi-OA-ko Brook. — (joining the Ty-artaesiy.) Lignite of good quality, at least 
four feet thick, base concealed by water, 

NaMe~8keena District. — The Skecna Biver is said to pass throngh an extensive 
coal formation, with coal beds throe to thirty-five feet thick according to Uajor 
Downie. (Thi» may, however, be lignite.) 

IBOH, 

Texada Itland. — Jtfagnctite, described above. 

Itland near the Waiker Group, Schooner patsage, Queen Charlotte Siand.' Ex- 
ceptionally rich, 71.57 per cent. iron. 

Country between Siver Jordan and Leech Siver, V.I. — Have seen a specimen of 
magnetite wilh grains of epidote from herp. 

Tale and Cariboo Waggon Soad. — Bavinehalfa mile below Nicommen. Magnetite 
vein said to be 8 feet thtcb. 

Knightt' Inlet.— Oao mile up river, at head of Inlet ; 1,200 up mountain, on left 
bank. 

Near Seymour Narrows. — Six miles west fVom Menzies Bay, Y.!.; iron ore 
reported. 

Entrance of Siver'e Inlet. — West side of Fitz Hugh Sound ; iron ore reported. 

Bay, S.E. of Cape Commeretl, V-I. — Iron ore reported. 

Mountain, E. of Mouth of Coldwater Siver. — Specular iron ore, only known in 
comparatively thin soams. 

eiLTlE. 

Silver Peak, near .H9pe.-r-Enreka and Victoria, or Van Breemer Mines ; veins pro* 
bably cut cretaceous or Jurassic rock-i, and have been proved rich. Described abovei. 
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other Ijoealities, near Bope.— In a,t leuiiiwo other localities, depoeita containing 
silver, in greater or lose quantity, are known, CJonntry rock probably granite. 

Cherry Creek. — Bioh silver oro (pvrargerito or prooatite,) not yet yet known to 
exist in veins of paying width or r^nlarity. 

Vital Creek, Omineca. — Boiled, or moro or less angular fragments of silver 
amalgam found in considerable abundance in working placers. Spocimeti analysed 
contained 83*30 per cent, silver. 

Locality about 1 2 mi7et South of Cherry Creek. — I«rgo quartz vein said to have beon 
discovered holding $10 silver per ton. 

River Simlkameen.— l^(iAT janction of north and south foika. yativositverfound 
in gold placers. 

Siver Simiikameen. — Where just south of but i-unniug parallel with 49th parallel ; 
cuts i-ocks containing numerous small strings of galena " readily yielding a bead of 
silver." 

Mimon Creek. — Joins Okanagan Lake from the east; native silver found occa- 
sionally with gold. 

River J^ancis — Above its confluence with the Deaae, Oassior; argentiferous 
galena, a largo sample of the ore was sent for assay, but I have not heard with what 
result. 



Locality between Jervis Ifiiet and Botee's Sound. — Purple copper ore (bomite,) and 
copper pyrites, with mica and quartz. Large and i-ich masses brought out as speci- 
mens. Uatrix probably granite. 

Knigkt'i Inlet. — Oro similar to the last ; very rich in hand specimens, bul I 
believe not yet found in quantity. 

Entrance to Hovie't Sound — (Three miles north of Atkinson Point Lighthoase.) 
Copper pyrites ; a oonsiderahlo amount of prospecting work done at one time, bat 
now abandoned. 

Scmsome Narroas. — Copper pyrites. Some work done, but now abandoned. 
Deposit probably follows cleavage planes. 

Coast taia miles east of entrance of Sooke Barbour. — Shaft sunk 120 fbet, at an 
ezpenseof $80,000; now abandoned. Ore appears to be chiefly iron pyrites. Scales of 
native copper foontl in joints of the trap-rocks. 

South-ieest side Dean CanaL — Specimens of vein-stone, with yellow and purple 
copper, were collected by Mr. Horetsky. 

B^id of Etemat Inlet. — Small deposit of galena, and yellow snlphuret of oopper, 
observed l^ Hr. Bichardson. 

River Thompson, six miles below Sptnce's Bridge. — Hr. Murray has given me a 
small angular fragment of rich purple ore, found loose, from this place. 

River Thompton, nine mile* oeUne Spence's Bridge. — A rongh fragment of native 
copper, weighing several ounces, found here. 

Biver f)'aser, o^out thirty miles above Fort George. — Kugget of native copper, 
weighing several pounds, found loose. 

Bates', or 150 mile House, Waggon Amid— Nugget of native copper, weighing 
about fifteen pounds, found near here. 

Siver Frasa; ten miles below LiUooet. — Small lumps of native c(^per in gold 
placers. 

JUoretft^ IslatuL, Queen Charlotte Islands. — Copper found, and some money spent 
in prospecting j now abandoned. 

Small Isuind off Port Fr^erick, Queen Charlotte /ftenrf*.— Copper ore reported by 
Capt. Staart, H.B.Co. 

River Somathco. — Ifany specimens of vein stones containing oopper pyrites and 
some purple ore, wore brought from this river. Not explored. 

Traces, and small veins discolored with copper ore, found in many localities in 
rocks of very different sgos. 
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OTQKB UNSRALB. 

Platiman. — ^Fonnd in scales in association with gold on the Similkameen River, 

Platinum. — On the Frasor Siver, ten miles below Inllooet, very fine scales of 
platinum found with gokl. 

Antitnony and Arsenic — (arsenical m^rites?) Specimens brought by Indians to 
Captain Stntirt probably tVom Kammeshaw, Qaoen Charlotte Tslands. 

Iron Pyrito. -Specimen of massive pyritea, said to exist in lai^e qnantity, 
brought ftora Copper Island, Barclay Sound. 

Plumbago. — Specimen of Flambago obtained by the Vanconver Island exploring 
expedition in the country north-east of Fort San Juan. 

Nickel — Nickoliferous sand obtainod in gold-washing on the Biver Fraser, con- 
sists of magnetite, and pyritous grains attracted by the magnet which consist of 
oxidce of iron and nickel. (J. Blake, K.D., Froc. Cal. Acad. Sci., T. p. 200). 

Molvbodmiie. — Specimen brongbt from the upper part of the Oowitchin Bivor by 
Mr. W. Bobertson. 

MfAybdenite. — In association with copper ore at locality between Jarris Inlet and 
Howe's Sound. 

(Snaabar. — Specimen obtainod by Mr. Tiedeman in the Homathco Biver. 

Oimabar. — Grains obtainod in gold-washing near Boston Bar. 

Xooii — Galena in many places, some of which are mentioned above in otiiee 
oonneetions. 
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APPENDIX S. 



KOTB ON AORICULTURB AMD STOCK RAISING, AHD EXTENT OP OULTITABLB LANS IK 
BRITISH COLUUBU ; BY QEORaS M. DAV80N, ASSOC., E.S.H,, r.Q.S. OP THE 
OKOLOaiCAL SUaVEI OP CANADA. 

The limitiDg climatic coDditions of agricaltnro in British Columbia may be 
classified under tbe following heads : — ExceesiTe rainfall ; want of sufficient moisture ; 
and too great elevatioD, leading to sninmer frosts and a shortened growing season. 

On the west coast of Vancouver Island the amoant of rainfall and of cloudy 
weather is so great, that the profitable cultivalion of cereals is probably not possiblo, 
even wore the surface of the country otherwise adapted (or agriculture. This has 
been found to be the case at Capo Flatteiy, on the southern side of Juan de Puca'a 
Strait, andalso according to Mr. Bicbardson, at Bella Bell:i and Fort Simpson ; and 
tVom their analogous position, no doubt, obtains on the west coast of tbe Queen 
Charlotte Islands and thoae pui-ts of the mainland upon which the southerly and 
westerly breezes of the Pacific stiike without previously passing over mountaiDooa 
islands. Thus at 8itka,in the southern part of Ala8iEa,the rain fall averages 82.66 inches,'* 
while oveixiaet or wet weather prevails on two dsvs out of three, the year round. 
The rainfall on the open eoact near the mouth of tlie Columbia Hiver, is not much 
less, and on tbe eastern slopes of the Cuscado or Coast Kange about the Salmon 
Hiver, there are evidences of a snow and rain-fall considorably greater tban on the 
portion of the same i-ange further south, sheltered by Tancouver Island. The 
vicinity of the ooean and great rainfall of the coast are accompanied by a mild and 
uniform climate. The following table, kindly supplied by Professor Kingston, shows 
the character of the coast climate, as compared with that of tho interior; Esqaimalt 
*Hpresenting the former and Sponce's Bridge the lattei': — 
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The winter temperature of Esquimau is taken fW>m that of the months of 
JanuaiT, February and March ; that of Spence's Bridge, from January, February and 
Decemoer. The summer temperature at both stations from June, July and 
August. 

* Arenge of sixteen yean. AIub» coMt Pilot, 1869. 
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The region of the coast saited for aj^riculture by its climate, is that aholterecl from 
excoaaivo pro ci pita lion ; and in this position lie tbo lovr and fortilo lands of the east 
coaat of Vancouver Island (including Eaquimalt station in the abo70 table) the dolu 
and part of the valley of the Eraser, and the flat land probably existiog on the north- 
eaeturn portion of the Qaeen Charlotte Islands. Of the low country i-eported to 
exist in the Kasse-Skeena region, very little is known. 

Id reference U) the eastern,Vancoaver,and Fraaer Estuary country .conatituling the 
chief area of arable land on the coaat, so much has already been written,* that it will 
be annecessaiy to refer to it in other than general terms. On Yancouvor laland the 
cultivable land is chiefly that which ie covered with drift deposits of clay and sand, 
and lies at no veiy great elevation above the aea. A groat part of it coincides in 
extent with the area occupied by the softer rocks of the ci-etaceous coal formation. 
The eurfkce soil ia generally of a dark brown colour, and in some places ;^t-adaatoi 
downwai-d into the di'if^^ while in others it is separated by u rather sharp line from it. 
It follows the undulatiotiH of the sui-face, and Mi: Richai'dson describes it as generally 
gravelly and light ut the higher levels, and finer grained at the lower. It may not 
improbably bo of murine origin and fbrmed during the emergence of the land. The 
area of arable land on Vancouver Island is however not large; the only estimate 
which I have seen is that quoted by Ur. Sproat.f This however manifestly refers 
to the surveyed portiona only of the districts named. The disti'ibiition of the land is 
aa follows : — 

Near Victoria, say 100,000 acres. 

Saanich, Peninsula 64,01)0 " 

Sooko — out of five square miles 3,160 " 

Cowitchen, — portions snrveyed (including Shawniga'n, Quamiclian, Somenos 
Coiniaken), 100,000 acres; of which half considered superior. 

Salt Spring Island — ai-ea, 00 squaio miles, of which 5,750 acres good. 

Kanaimo — (Mountain, Cranberry and Cedar districts,) 45,000 acres, a fair pro- 
portion superior, 

Comox — 50,000 acres. Veiy good. 

The above is estimated to give on area sufficient for the support of 30,000 country 
people. 

With regaid to the interior of Vancouver Island Mr. Sproat Bays,;t "I do not' 
think there is very much fkrmin^ land in the interior of the island any where in mass, 
though detached pieces on lakes in valleys would no doubt make a considerable ai-ea, 
if air were put together." The explorations of Mr, B. Brown and others, to whom our 
slight knowledge of the interior is duo, seem to confii'm this statement. 

The fertility of the soil of Vancouver Island is very great, and goes for toward 
compensating for its comparatively amall extent. All oi-dinary ccreala and crops 
flourish. I do not think Mr. Andei-aon uxoggotates in stating the ordinary yield of 
wheat at from 30 to 40 bushels per aci-o, while oats aro said to produce frequently as 
high as 60 bushels. Hops, for which the climate and soil seom spocially suited, yield 
from 1,200 lbs. to 2,000 lbs. per acre in favourable seasons, Mr. Eichardson obtained 
tlio following statement of the average yield of land in Comox district, when cleared 
and thorougnly nnder cultivation : — 

Wheat from 30 to 45 bushels per acre. 

Barley " 40 to 45 do 

Oats " 50 to 60 do 

Pease " 40 to 45 do 

Potatoes " 150 to200 do 

Turnips " 20 to 25 tons do 

* Ste eBpeciallr B.C. Inrormatioo for emiKranta, Uaued by tbe Ae«at Qeneral ; A. 0. Andenoo'a 
Brief DeBcripti on ofB. C, 18T3, aud Ur. Sichardaob'i various reportiia theUemoira of the Qeolorica . 
Sarrey 18T1-'T3 to lST4-'79. 

t B. 0. infonnatioa for Emigranta p. 39. 

iOp.cU. p. «, 
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Crops like these appetir so remarkablo to those engaged iq &rming in tlie Bast, that 
the accuracy of the retarns ha^ often boon qaeslioneo. Bat thoy have been repeatedly 
confirmed, not only in British Colambio, bat in parts of Wadhington Territory and in 
Oregon. ThoKi results are, however, only obtaiuod from land in firBt^-rate order ; and 
the soil may of course be Impoverished to any extent hy bad farming, and has already 
in many ins taoces been maoh run down in this way. 

All fioits suited to temperate climates thrive admirably on the east coast of 
Vancouver Island, and some of them attain a size and perfection seldom ibnnd 
elsewhere, and show a strong tendency to develop new varieties. The nnmbor of 
cattle raised on Vancoaver Island moat, under present conditions, be quite limited, 
as the flat and open country can bo turned to more profltable ase otherwise. Small 
herds, bowevoi', do well the year i-ound, with little attention, in the more thinly 
wooded portions of the hilly country ; where they find many edible plants, and browse 
also un the nutritious lichens which hang t^'om tne branches. 

Agroat paK of the low land, which will eventually be brought under cultivation, 
is now covered with gigantic forests, and at the present rates of labour it is scarcely 
attempted to render it available, notwithstanding the hieh prioe of farm produce. 

l%e flat land about the mouth of tho Frasei', probably rests over nearly its whole 
extent on soft tertiary formations, but along its low, seaward margin is composed, to 
all appearance, of very modem delta deposit. With it may be included the low 
country about Sumass Lake, tho Chilliwhack and Pitt Riven, forming together 
a somewhat extensive region. The greatest drawback to this country is its Ttability to 
flood, the coastward portion of it by the backing-up of river water by the tide, tho 
inland basins by floods arising iVom the melting snows in early summer. There is, 
however, a very considerable ai-en fit for cultivation in its present state, and mnch 
high land which will in lime be made available by tho removal of the great forests 
by which it is now covered. It is believed, also, that by a system of dyking, which 
if carried oat by Govenimeni on a general plan need not be very costly, a groat 
stretch of the extremely fertile delta land, can be pei'manently reclaimed. Someuiing 
has already been done in this way by individual effort, but at a comparatively great 
cost. Of Uie total amoi)nt of agricultural land I have no means of forming an exact 
estimate, but I believe the area nltimately available for this purpose W||t not fall 
short of 600 square miles, while it may considerably excrod this fi^re. Mr. 
Dewdny informs me that about 400,000 acres (62S square miles) has already been 
surveyed into townships; of which he estimates about 230,000 as prairie or lightly 
wooded, to which 10,000 to 16,000 acres representing good land near the ^^aser 
between the Chiiliwhtick and Hope, must be added. 

The climate, though with niiu&ll somewhat in excess of that of the soathem 
part of Yancouver faland, closely I'esemblea it in most respects, renderitw it 
nnDecessary to repeat the statements made with regard to products. St^wk-raisiog 
can, at present, howp^ar, be more profitably followed here than on the island, as 
much of the low counli^ now liable to flood yields very fine bay and si«Eing. This 
r^on and those of the cast coast of tho luland have the advantage of cheap water 
communication by which to send their produce to market. Owing, however, to the 
limited extent to which farming is now uaiTied on, and tho want of sufficient atten- 
tion to the business, the country is not yet nearly self-supporting, being obliged to 
import largo quantities of flour, cattle, and farm produce of all kinda. 

The natural flora of the country, closely depending on its climate, may, with 
certain precautions, be safely used as indicative of the climato in those regions for 
which regular meteorological obsoi'vations do not exist. With the damp air and 
equable temperature of uie coast, we find a correspondent luxuriance of vegetation, 
and espeoi^ly of forest growth. In a few spots only — and these depending on the 
drynessof several of the summer months owing to local circumstances— does a scanty 
representation of the drought-loving flora of tne Californian coast occur. 

The flora of British Columbia, as a whole, may be broadly divided under four 

S'reat classes indicating as m&ny varieties of climate; those may be named as 
bllows : — Tho West Coast, tho Western Interior, the Canadian and tho Arctic. The 
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first, characterized oe above doscribed, is that of the region west of the CooQt itaitge, 
and is well marked by the peculiarity of its plants. The second is that of the 
Hoathern part of the interior table-land of the Province, and presents a general 
similarity with that of the interior basin of Utah and Nevada to the south, and to 
that of the drier portions of the great plains oast of the Rocky Uountains. It may 
be said to estend northward to about the 51st pai-allel, while isolated patches of a 
somewhat similar flora occur on warm hill-sides and the northern hanks of rivers, to 
beyond the Blackwater. In the northern part of the interior of the Province, Just 
such an assemblage of plants is found as may be seen in many parte of eastern 
Canada, though mingled with unfomiliar stragglers. This flora appears to ran 
completely across the continent north of the groat plains, and characterizes a regioe 
with moderately abundant rainfall, summers not excessively warm, and cold winters. 
The Arctic or Alpine flora, Is that of the higher sinnmitH of the Coast, Solkirk, and 
Bocky Mountain Bangoa, where snow lios late in the summer. Here plants lurk 
which deploy on the low grounds only on the shores of Hudson Bay, the Icy Sea, 
and Behnng's Strait. 

East of the Coast Range of British Columbia, lies the grant interior plateau or 
table-land, about one hundred miles in average width, closed northward by an 
irregular mountanious country about latitude &5 ° 30', and to the south by a second 
irregular transverse mountainous region, near the 49th parallel. The climate of the 
interior is. in marked contrast to that of the coast, tieing essentially one of eztreraea. 
Though the mean annual temperature differs little in the two regions, a greater 
difference is observed between the moan summer and winter temperatures, anaa still 
greater contrast when the eixtremes of heat and cold — as e!;emplified by Spence's 
Bridge and £squimalt — are compared. The rainfoll in the southern part of the 
interior is extremely small — at Spence's Bridge 1 1.30 inches— giving rise to the open 
or lightly timbered bunch-grass country, so favourable for ntock-i-aising. North- 
ward, it increases in amount, and at the same time the forest covering bocomes more 
dense, till in the vicinity of the group of great lakes in the northern part of the 
plateau, judging by the flora and appearance of the vegetation, it is little less than in 
eastern Canada. 

The greater part of the interior is, however, unsuited to agriculture, by reason 
of its too great elevation; while in the southern portion, the third limiting cause 
ufl'eots those districts otherwise arable — the rainfitU being deficient for the growth 
of crops. 

In the southern interior, the cultivable land is limited to those tracts of the 
bottoms and slopes of the numerous wide trough-like valleys by which it is traversed, 
which can be successfully irrigated. Northward, at Quosnet (latitude 53°) and 
beyond, imgation is not necessary ; and in the lower part of the Kechacco basin, the 
greatest unbroken spread of low fertile country is met with. 

The soils of the interior may be broadly arranged in two classes. 1. Soils chiefly 
composed of unmodified drift, representing the boulder clay of some other regions. ■ 
2. Soils composed of modified or redistributed drift, modem alluvium, &c. The first 
class, though spoken of technically as " boulder-clay," has not hoie the stiff clayey 



character vei'v generally found in that formation elsewhere, but is composed as a rule 
of a yellowish -grey mixture of clay and sand, rather hard in consistency, through 
which stones of all sizes are irragularly scattered. When e.tposed at the surface to 



the weather, it becomes softeneaand broken down, and superficially mingled with 
vegetable matter. Though its materials are in groat part derived from tne imme- 
diately underlying rocks, it contains much foi'eign matter, by which any deficiencies 
in its composition arising from the character of the local foi'mation, are corracted. 
Judging from the forest and sward which this soil bears when otherwise fkvounibly 
situated, it must be fertile; but it lies in the main, if not entirely, above the limits 
of snccessful agriculture. 

The regions low enough for fiirming are based on the soils of the second class, 
which are much more varied in character. They are chiefly the products of the 
disintegration and i-o-ai'raugement of the boulder clay, though mingled also with 
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detritaa derived from the waste of the local i-ocks since the glacial period, or carried 
down by rivere when flowing at a higher level. They form the benchoe or 
teiTaoeu which are dkplaved on bo large a Bcale in British Columbia, the irregulai- 
Blopes of some of the valleys of the south, and the modern liver flats. Their textare 
varies from that of fine, almost clayey, material, to coai-so, sandy, and gravelly bods; 
but in general they preserve a mean character in regard to size of particles, and are 
extremely fertile. To this class the soil of the flat country in the XiOwer Ncchacco 
Basin belongs. This area has, no doubt, at a former period been the bod of a great 
lake, with the fine sediments of which It is DOW covered to a varying depth, but iu 
some planes probably exceeding 200 feet. The beds ai-e usually pale in colour, 
calcareous, and found when examined microscopically to be composed of very fine 
.angular silicioua matter mixed with calcareous and argillacious particles, resembling 
in appearance, and probably in mode of origin, the loess of the Ithine, and the sub- 
soil of the Red River Valley in Manitoba. These deposits, which form an extremely 
fertile soil, I have called the white silis. 

The extraordinary crops which, when favourably situated, the soils of the 
interior everywhere produce, hear witness to their uniform fertility, which is largely 
owing to the quality of modem igneous rocks which have been incorporated with 
them. The following facts as to yioldof grain, etc., of Irrigated farms in the interior, 
appear in Mr. Selwyn's report for 1871-72. 

At Carson's Pavillion Mountain Farm the average crops obtained are : — 

Wheat peracie 1,400 to 1,500 lbs. 

Barley " " 1,300 to 1,500 " 

Oats " " I,li00 to 1,800 " 

Potatoes " " 30,000 to 40,000 " 

The oat crop sometimes reaches 2,700 lbs per acre. Timothy grass fi-om 1^ to 
.'d tons per aci-e. 

At the Australian Itancho, 20 miles below Quosnei, the yield of crops was aa 
follows : — 

Wheat peracre 2,500 lbs. 

Barley « " 2,500 " 

Oats " " 2,500 " 

Turnips " " 25 (onsof 2,0J0 Ibw 

Potatoes ■' " 25 " " " " 

Timothygrass " " 1| " " " " 

The tbreo thousand foot contour lino may be taken as i-oughly indiciiiing ih« 
exti-eme upwai-d limit of agriculture in tho interior, and on oxainiulog the ralief of 
the country It will be noticed, that in its southern portion nearly all the main river 
valleys, and many of those of tho smaller sti-oams lie below this level; while the 
general surface of the country stands above it, and would form, were water at this 
elevation Introduced, groups of irregular islands separated by narrow lanes of water, 
North- west ward, tho country below the contour line of 3,000 feet opens out, till wide 
shallow valleys are formed, including the whole basin of the white silts. 

In uuing the three thousand foot lino as broadly limiting the possible upward 
extension of agriculture, it is not intended to affirm that wheat can be ripened to this 
elevation, for in all probability tho proQtablo growth of oat^ and barloy will nob 
exceed it, and In some regions fait considerably below it. The height at which 

. immunity from summer frosts is obtained, varies considerably in dlfTerent locslities, 
and often seems to depend on local circumstances difficult to define. Valleys shot in, 
and forming a small area of low ground among high mountains, are leea favourably- 
situated than land at the same height where forming a broader expanse. It appears 

. to be from this reason that there is little difference between the height to which crops 
may be raised in tho southern and northern parts of tho interior, thraugh neai-ly fivo 
dogroos of latitude. 
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Between Cache Oreek and Cliaton, on the waggon road, are aevomi farmB at a 
gi-eat elevation, the bigheat beiog, by barometer, 2,800 feet. I am assured that wheat 
will ripen here, but is not generally grown, barley being a Buror crop and selling 
better. This is probably about the limit for the growth of grain in this region, though 
Mr. Sproat states that one may see " fine grass and good grain growing (of course 
with some lisk) on Pavilhon Moantain, 4,000 feet above the sea level; excellent grain 
growing and harvested ; also cabbages, carrots, tnmips and potatoes elsewhere at 
2,700 feet ; vegetables of all kinds and grain luxuriantly at 2,000 feet."* On Biske's 
Creek, north of the mouth of the Chilicotin, at an approxinckate elevation of 2,400 foet, 
fine wheat, and grain of all sorts, are grown without injury fVom fVost. 

At Quesnelj grain a-ops are sown from April 20th to the Ist of May ; potatoes 
planted somewhat later. The grain is harvested about the middle of August. Wheat, 
barley and oats are cultivated, and all succeed well, though the two last are the most 
profitable, as they can be sold iu Cariboo without milling. Night frosts happen bore 
OGoasionHlly in June, but at-e not usually Bevci-e enough to do damage to potatoes, 
thongb sometimes checking them a little. On one occasion, potatoes are known to 
have been so completely frozen down as to pi-ove a failure. The Kudson Bay Com- 
pany formerly cultivated a farm at Alexar.ai'fa between Quesnel and Soda Creek, on 
which, on certain portions of the land, 40 bushels of wheat to the acre, by caretVil 
measuremoot, were grown.'j' 

At Fort George (neLtr latitude 51°) the season of growth for crops, does not 
difier materially from tbatof Quesnel, and grain of all kinds may be ripened. The 
elevation here is 1,880 feet Winter is said to set in about the 1st of November, 
though steady cold weathei- may not continue from that date. In December and 
Jannary, there is often a few days' thaw. In March, the snow thaws in the aun every 
day, the thermometer falling below the freezing point at night. In April, the enow 
disappears, and by about the 20th of the month the ground is fit to work. At Frasor 
Lake (2,225 feet) potatoes and other root crops are grown near the nndaon Bay 
ostabliahment, and barley and wheat were formerly cultivated, though it is now found 
cheaper to import flour. The Indians have little gai-den patches with potatoes, 
turnips, etc. At Stuai't Lake (2,200 feet) near Fort St. Jamu, garden vegetables and 
root crops succeed admirably, and potatoes and barley are grown in considerable 
quantity. X do not know whether wheat has been tiied, but with proper care, it 
would, no doubt, succeed in most seasons, if not invariably. 

In all these places the complaint of summer frosts is made. These usually 
happen in June, and may occur on one night only, or on two or three nights, and 
are often severe enough to touch potatoe-tops, and occasionally to harm the plants 
considerably. It is said, however, that these frosts have only occurred of late yeara, 
and that formerly they were unknown. It hai-dly seems pi-obable that n'ly great 
change in climnte is taking place, and it is quite posaiblo that the necessity for farm- 
ing having to a great extent been done away with, sufficient cai o has not been given 
to cultivation, or to the renewal of the seed, which is apt grodnally to deteriorate and 
lose the vigour necessary for successful growth in northern latitudes. Nor are the 
most judicious localities always chosen forthomoredelicateoi'ops, the lowest ground, 
or that nearest the fort being often selected, while higher slopes may be less exposed 
to frosts. It is not probable that wheat will grow over the whole area of the white 
ailt deposits of this region ; but I think barley would flourish over nearly the entire 
area, while wheat may be successfuly raised in chosen spots. The quality of the 
grain seen at Fort Fraser was excellent. 

It is very difficult, with the information now accessible, to form even an approxi- 
mate estimate of the quantity of arable land in the interior of British Columbia. I 
have only seen a few paila of the southern portion of the interior plateau, but judging 
from those, and facts obtained in other ways, I am inclined to believe that the cultivable 
land east of the Frasor is probably in area less than 1,000 square miles. It is 

* Information for Immlgranlai page 42. 
t A. 0. AndencHti op. eit., p. 4S. 
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to be remarked, however, that thui area doea not at all adequately repreeent the 
capacity of the country to support a population, as a comparatively Hmall patch of 
arable Fand serves the stock-farmer, whose cattle roam over the surroanding high 
country. West of the Fraaer, as far north as the Blackwater, the cultivable 
areas are very small. The so-called Chilicotin Plains, lie too high for farming, and the 
available area in the valley of theCbiticotin was roughly estimated by me in my report 
for 1875, at 7,000 acres only. An area of 300 square miles might be perhaps taKen 
as an estimate of the farming land of this region. Iforth of the Blackwater is the 
Lower Nechacco basin, alr^y more than once referred to. The area of this is 
probably about 1,000 square miles. Bordering on Fi-an^ois Lake aro considerable 
stretches of country not raised so much as 300 feet above it, and therefore consider- 
ably below the 3,000 foot contour. The soil is very fertile, and the vegetation much 
resembles that of the toAifejiVt basin. Supposing this country to be Buit«d to the 
growth of barley, oats and the hardier root crops, which appears highly probable, 
though no ti'ials have of course been made, an area roughly computed at about 200 
square miles will be added. 

It is much to he desired that regular metereological observations could be made 
at some place snch as Fort Fra&er. or Fort St. James, which would fbirly represent the 
climate of the northern low countiy, and remove the feeling of uncertainty with 
regard to its capabilities, which to some extent must obtain with our present know- 
ledge. My impression is that a great part of it is suited to the culture of the hardy 
ceieals and root crops, at least ; and Professor Maconn, in his report in connecljon 
with Mr. Selwyn's expedition of 18T5, speaks highly of it. 

Agriculture proper, however, must always take a secondary place in the interior, 
and stock raising constitute the chief wealth of the countiy. Cattle and horses winter 
ont from the 49th pai-allel to Port Fi-aser in lat. 54° a stretch of 450 miles, The capa- 
blitias of British Columbia aa a stock-raising country are so well known that little need 
be said on this point. The " bunch-grass " conntrv, pre-eminently, is that east of the 
Fraser in the southern part of the Province, whore the rain and snowfall is light, 
and the hills bare and grassed almost to their summits. But even northward, in the 
thickly wooded country, there are many fine valleys with grassy northern slopes and 
extensive hay swamps, which in the aggregate must form a very great area capable 
of supporting stock. Though, as above stated, oattle can winter-out without attention, 
and in many cases appear fat and in good condition in the spring, a severe season 
occasionally happens, in which if no provision is made they may suffer much priva- 
tion, and a considerable mortality may occur. It is thus always better to have a 
small quantity of hay in readiness, and with this precaution cattle-raising may be 
made a certain business. Sheep succeed admirably in the Kamloops' country, but at 
present even the wool scarcely remunerates the farmer, when he has paid the expense 
ef carriage to the sea-boai-d. 

No pi-ecise statintics appear to exist in reference to the numbers of cattle, sheep, 
horses, etc., now in the province, but Mr, Sproat, in the publication above referrtjd 
to, dated 1875, gives the following ns an approximation :— 

Horned Cattle 35,000 

Horses 6,000 to 7,000 

Sheep 12,000 to 16,000 

Pigs 10,000 

This appears to be rather a low estimate. Stock of all sorta is rapidly on the 
increase, and the chief want of the farmer is an outlet to a mai-ket. 

In the foregoing notes no reference has been made to the portion of the Peace 
River County included in British Columbia, of which I know nothing pei'sonally, but 
which is fully described in Mr. Selwyn's report for 1875. They also refer to the 
present condition of British Columbia. I feel convinced that by the agency of man 
great changes will be produced, aa has happened in other countries. The reckless 
destruction of the forest areas of the soathern portion of the interior, by fire or other- 
wise would, no doubt, cause a gradual deification of the soil and climate- To tho 
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north, however, great regions of plateaux are covered with scrnb pine and other 
trees small in size and unfit for most oconomic purposes. Tbe desti-uction of this 
useless foi'est by fire, is followed by the gt-owth of grass, with gi-oves of aspen poplars, 
and the drying up of the peaty swamps of the little hollows. Such areas will 
eventually add largelv to the available ginzing grounds, and even where situated at 
a very considerable altitude will serve for summer pasture. Inegular plateau and 
mountain country, at yet greater elevalions, is still of some valae. The vigorous 
growlh of timber ceaees at between 4,000 and 6,000 feet over most of the Province, 
above this limit, park-like open country is found. Considerable regions of this 
natare occur even among the Bald Jfoontains of Cariboo, on the snowy volcanic 
ranges, south of the sources of tho Blackwaler and Salmon Rivers, and elsewhere, nnd 
daring the summer months yield alpine pasturage of the most nutritious dosciiplier. 
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APPENDIX T. 



DESCRIPTION OF THE SNQINEEHTNO FEATHBEa OF OEKTAIH LINBB IN BBITtBH COLDJIBIA 
TO WHICH ATTENTION HAS BEEN SPECIALLY DIEECTED. - 

Ottawa, 18th April, 1877. 

Sir, — [ have the hononr to submit the following deecnption of the oDgineering 
featares of certain lines selected from the throe groups diverging fh>m the Teltow 
Head Pass in the Boclcy Mountains to difTerent ]>oints on the coast of British 
Colnmbia, 

For convenience of reference, I have divided the several lines into J)istriets and 
Sections ; the former determined by the great natural divisions of the coantry, the 
1att«r being taken in convenient lengths posseeeing distinct engineering featarea. 

1st District, In the Bocky Mountains. 

2nd " On the Central Platean. 

3rd " In the C^cade Uountains. 

LINE No. 2 IN SOUTHERN GROUP, EXTENDING FROM YELLOW HEAD 
PASS TO BUERARD INLET. 

This line commences on the divide or watershed in the above pasK, from which 
the streams Sow north-eastwards into the Arctic Ocean, and south- west waids into the 
Pacific. The height of this point is found by repeated check surveys to be 3,733 ffeet 
above the level of the sea, but as the railway will there tie in a slight cutting the 
height of the rail level may be taken at 3,730 feet. 

IN THE ROCKT HOtTNTAINS. 

Section 1. — From the summit of the pass to the foot of Moose Lake, 29 miles. 

From the summit of the pass, the line follows down a deep narrow valley on a 
westward course by the aide of a small stream supplied fi-om spnnga, melted snow and 
rain on the mountain slopes. At two and one-hnlf miles it roaches Yollowhead Lake 
which is three and a half miles in length, with a maximum breath of about a halt'a 
mile. This collects the watoi-s of othor small streams fiora the moan tains, and forms 
one of the sources of the main branch of the rivor Frasor. The outflow of this lake 
is a shallow stream about 100 feet in brendth- 

A little below this, a stroam of about an eq^ual volume comes in fVom the south. 

The line follows the north shore of the lake and the stream flowing out of it, 
and at 13f miles it crosses Grant's Brook, 50 feet wide, coming in fWm the 
north. At 16^ miles it crosses Moose River, about 150 feet wide, which also comes in 
from the north. Ai 18J miles it roaches the hood of Moose Lake, which is 3,400 feet 
above sea level. But the formation level of the railway at this point is 3,434 feet, 
making a total fall of 295 feet in 18^ miles, an average of nearly 16 feet per mile ; 
the gradients, however, are variable, the maicimum being at the rate of 1 per 100, of 
which there are two lengths, making together three miles, rising eastwards. 

Moose Lake is eight miles long and abont half a mile in average breadth. The 
line follows its north shore to Ihe outlet, which is a stream 200 feet wide in slack 
water, but in the current it is about 150 feet wide. 
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' The altttuJe at thia point'is 3,411 feet above sea level, Rhovriog a fall of 20 feot 
JD the laat 10 inile<, with undulating gradients, the highest of whicn la 075 per 100, 
or 39 6 feet poi- miLo for a little over half a mito in length. 

The works on this section of 29 miles will be moderate, tho cuttings not deep, 
and principally in sand and gravel mixed with boulders and some loose rocks whiuli 
have rolled down the Btdo ot tho valley from the cliffy above. 

Section 2 — From the foot of Moose Lake to Cranberry Lake, 29(A to 58tA mile. 

From Moose IJako the line fotlowd the right, or north bank of the Fraser about 
three miles on gravel benches nearly level, and the works will be light. It then 
croasee the river and follows the south slope of the Fraser Valley 17^ miles, with an 
average desc«uding gradient of 35 feet per mile ; tho only variation from a unilbrm 
gradient being one of 43^ feet per mile for a mile and a half, and another of 21 
lt»et per mile fbr about tho aame distance. 

Of this 17^ miled, 6 milos ai-c on granite, the same distance on slate rock, and the 
balance on shale, with solid rock cropping out at intervals. Tho works therefore will 
-be rather heavy though the cuttings are not deep. There will bo throe tunnels, tho 
united lengths of which will be about 2,6U0 feet. From this point, which is opposite 
Tete Jaune Cache, the line takes a southward coui'so into Cranberry Valley, and 
descends obliquely its southern slope for about six miles, till it ro-joins the line 
sorveyed in 1872, from three to four miles north of Cranberry Lake. 

On this six miles tho works will bo rather light, and there will bo no i-ock 
cutting. 

The plans and profiles of that portion of tho lino from Cranberry Lake to Kam- 
loops were unfortunately burnt in tne fire ol 1874, and as no re-snrvey has been mado 
I can only repeat the description given of that portion of the line in the progress 
report of 1874. 

Section 3—Oraaberrg Lake to the VaUeg of the North Thompam, 58 to 82 miles. 

From Cranberry Lake to the crossing of Canoe River, 3J miles is practically 
level, as the surface of the river is only 20 feot below that of tho lake; thence to 
Lake Albroda, 10 miiee, there is a rise of 264 feet. This is on the watershed between 
the tributaries of the Thompson and Columbia, and, by our surveys, is 2,866 
feet above sea level. From this point the lino follows the Albroda to its con- 
fiaence with tho north branch of the Thompson, a distance of eleven miles, in which 
the doscent is 430 feet. 

For about half the distance the gradient on the preliminary trial narvoy exceeds 
one per 100, but by a elight doviaUon it can bo rednced to that, or probably s lower, 
rate of inclination. On this section the works will bo light or modei-ate. 

Section 4.— -North Thompson Vailei/, from the mouth of the Albreda to the mouth of the 
Clearwater, 82 to 182 miles. 

At Iho mouth of tho River Albreda, tho lino croisos the north branch of the 
Thompson and follows down its right or west bank, nour to its confluence with tiie 
Clearwater, where it re-crosses to the loft bank at an angle oi ab:>ut 45", requiring 
400 feet of bridging. 

In this distance of 100 miles tho river falls 1,080 feet. This fall is not uniform, 
but innocaso will the gradient exceed one per 100. Rather abort curves will havo to 
be usod in sevei-al places. 

The general character of the works on this portion will not be heavy, as the lino 
, runs on low flats for about one-fifth of tho distance, and the rest on gravel benches, or 
. on tho face of oaiy slopes, with tho exception of about eight milos through tho 
. canyon, whoru tho works will bo heavy. 
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Two-thii-dB of the diblancotbrotigh t ho canyon isoA slale rocks with short catdngs 
of 20 to 30 fodt maximum dopUi ; the iHilitnce will bo very heavy rock cutting, with 
H considerable length of tunnollingj but by bridging the river twice the tuanelliug 
can probably ber^uccd to one of 300 feet, and another of 800 feet in depth. 

About four miles above the mouth of the Clearwat«r, one of the lines to Bate 
Inlot branches off. Thv allitudo at that point is 1,397 feet abovo sea level. 

ON THE CBNTEAL PLATEAU. 

Section I. — Olearmtter to Kamkopt, 182 to 85fi mlet. 

At Clearwater, the lino in free of all the ranges connected with the Kooky 
Mountains, but the Thompson valley to Kamloops is narrow and sank deep in the 
plateau. 

Fi-om this, the lino follows the loft bank of the north branch of the 
Thompson to its junction with the south branch, where it crosses the latter, 
i-oquiring 200 foot of bridging; altitudo 1,170 loot above sea level. It then followa 
the left bank of the united stream to Kamloops, about a mile lower down. 

In this distance of 73 miles, tho river falls 191 foot, or under 3 feet per mile. 
The gi-adients of the line are easy and undulating, only varied in pasaing iVoni 
one bench to another of difi'erent height, oi' in rising over a rocky spur to redact 
the quantity of excavation. 

The heaviost work on this section commences about 11 miles below the month 
of the Clearwater, and continues lor about four miles, in which there arc a number 
of spat's of compact slato rock to be cut through, in lengths of 300 to 800 feet, and 
from 15 to 30 feet of maximum depth ; amongst those is tho Aasiniboine BlulT, 700 
feet in length, of which about 200 feet will have to bo tunnelled. 

Below iliia, at various points, tho high benches of clay, gravel or shale, come 
yory close to tho. river, and in these there will bo some heavy clottings in short 
lengths, the lower portion of which will be instate rock; thereare eleven miles in 
which this class of work occui-s. 

For the rest of the distance, the line runs on benches and low flats, and the works 
will be light; altogether this section of the line is verysatisfactory, and the works on 
tho average will not be heavy, but mediant, and might almost be classed as oompar- 
ativoly light. 

Section 2. — Sximloopa to Saooima's Ferry, 255 to 280 miles. 

At Kamloops (255th mile), the north and south branches of tho Biver Thomp- 
son unite; and thence tho line of exploratory sui-vey made in 1872 follows the letl 
bank of the joint stream about seven miles down to Lake Kamloops with easy 
gradients, and the works will be modei-ate. 

Thenoe its course is along the south shore of tho lake, on which, at 263^ miles, 
it encounters a range of volcanic rocks, oxtonding about five miles; no levels aro 
friven over this portion, but for about half it-< length, the porpondiculur basaltic clittti 
project into doep water, with oxtrumcly irregular outline, so that vory heavy rock 
excavations and probably over a mile of tunnelling will bu requii-ed. 

From this to the outlet of tho lako at Savonna's Ferry (280th mile), tho line 
follows tho shore, wiLh easy undulating gradients, along the slopes of the hills. 

On half this length of twelve miTos, the works will bo moderate, on the other 
half they will be rather heavy, as many of tho cuttings will be in i-ock, nod on tho 
the sides of clay blutfs, and some protection works will be required against the wares 
of tho lake, and against probable land slips. 

Section 3. — Savanna's Ferry to Lytton, 280 1o 350 mtfeg. 

The altitude of Lake Kamloops is 1,130 foot, approximately, by this survey, 
which, however, is not very reliable, Fi-om its outlet, at 280 miles, the line follows 
the leil bank of the Tbumjtson to ita Junction with tho Fruser at Lyttoo, at 360 miles. 
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The whole of thin is o7er difficult ground ; the valley being a Bacceaninn of 
benches, varying ft'om 20 to several hnndi-ed feet in height, ftirrowed by deep, lateral 
i-avines. Freqnently, the bieher benches come close to the river and terminate in 
broken slopes of clay, gravel, or loose rock. These are varied at intervals by rocky 
spurs from the mountains shooting right into the river and diverting its coarse, or 
occurring simultaneously on both aides and thus forming a rooky canyon. 

The f^ll in this distance of 70 mites is only 510 ^t; but to avoid excessively 
heavy works, the line will have to be carried, in some places, close to the nver; at 
others, on the high benches or well np the slopes of the valley, so that the gradients 
will be undulating, and the maximum of 1 per 100 will have to be frequently 
employed, alternately rising eastwards or westward. 

Jiot even a rough approximate estimate can bo made of the extent of the works, 
from the profile of IS'ZS ; for with the fVee use of this maximum gradient, the pro- 
portion of excessively heavy works would still be so great an almost to condemn this 
line as impracticable. It is, however, very probable that a careful location survey 
would give more satisfhctory results. 

IN THE CA80ADS UOONTAINS. 

Section l—Lytton to the crosting of the Froaer, 390 to 358 miles. 

Daring the season of 1876, a re-survey was made on this line between LyttoD 
and Yale. 

The altitude of the liue at Lytton (350 miles) is 690 feet above sea level, and 
that of the river about 200 feet lower. From this point it follows the left bank of 
the Praser to a point near Kanaka Bar, at 358 miles, where it crosses the river 
and then follows the right bank down to Tale at 403 miles. 

The fall ia this length of 53 miles is only 610 feet, but bo avoid excessively heavy 
works, the course of the line is continually varying. fTow, it is on the river bank 
a few feet above the flood level; then, it is high up on the slope of the valley, so that 
the gradients are rising now east then west, and the aggi-egate length that the 
nmximam gradient of one per 100 has been used between Lytton and Tale (63 
miles) is 14^ miles rising eastward and t>^ miles rising westward. 

The excavations on this section will be rather heavy, but chiefly in gravel and 
bonlders, with a few in rock.. There are five ravines that will have to be bridged or 
croased with an embankment. The two largest are 90 and 95 feet deep, respectively, 
350 and 400 feet wide at formation level, but their slopes nearly meet at the bottom. 

Section 2— On the Right Bank of the Fraser to Boston Bar, 358 to 380 miles. 

The crossing of the Fraser at the 368th mile is 1,500 feet wide at formation 
level. Highflood level is 87 feet below this, and low water 135 feet below. There 
are rocks projecting into the river on both sides, standing above high-water level, on 
which piers could be built, so that the water-way could be bridged with two spans, 
one of 350 feet and the other of 250 feet in length, and the approaches with four spans 
of 100 feet each ; the balance of 500 feot will be embankment. 

On the next half mile there will be heavy rock excavation and a tunnel 700 feet 
in length. 

^om 369th to 368th mile, the works will be heavy. The deepest excavations, 
however, will be principally in gravel and boulders, those in rock will not be so deep. 
The line crosses six ravines vaiving from 65 to 90 feet in depth, and from 250 to 600 
feet in breadth at formation level, their slopes meeting within a few feet at the 
bottom. 

From 368th to 374th mile the works will be heavy, the greater number of oxca- 
tiona will be in rock, the balance in gravel and boulders. Five ravines have to be 
crossed, varying from 76 to 100 feet in depth, and 400 to 500 leet in width at forma- 
tion level, their elopes nearly meeting at the bottom. 
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From 374th to 380th milea the work will bo light and moderato, the catUngs 
chiefly in sand and graTel. 

Section 3,— Boston Bar to Yale, 380 to 403 miUi. 

The works generally on this eeetion will be very heavy, the excavations chiefly 
in i-ock inctading 14 tnnnela varying from 200 to 3,900 feet in length, making «d 
aggregate length of about two miles. 

Besideb the I'svineii that will require bridging or embankment, the following are 
the principal streams between Lytton and Tale : 

368th mile. — Biver Fraaer, one thousand feet of bridging. 

S69}th mile. — Itiver Nah-ab-Iatch in a canyon 112 feet deep from formation level, 
and 360 feet wide at top, but on a rotek bench 90 feet below formation level, the 
breadth is 100 feet 

394th mile. — Biver Spuzzim in a gorge 400 feet wide, at formation level, 80 feet 
deep; river 100 feet wide and 7 feet deep. 

Section 4.— Fort Yale to Fort Sope, 403 to 418 miies. 

From Yale the line continues on the right bank of the river, to a point oppoaite 
Fort Hope, at the 418th mile. The gradients are variable, and the works will be 
heavy on the first thi'ce miles ; on the balance they will be moderate. 

ON THE LOWER TEASER. 

Section 1. — Fort Mope to Cheam 418 to 442 vuUa. 

The survey of 1872 ends here, and that of 1874, made in connection with the 
line from Kamloope by the Nicola and Coquihalla Valleys, was carried fh>m Fort 
Hope down the lefE bank of the river 47 miloa. The engineer in charge having made 
an exploration of the right bank, found \l bo nnfkvourble for railway constrnctiou 
for 40 miles, down to a point below the Harrison Eiver, that be decided to carry the 
survey on the opposite l»tnk till this diflicult countiT was passed. 

The following is extracted fram my progress Keport of the survey of that year 
with the mileage, continued from Yellow Head Pass. 

The altitudo of the Frasor at Fort Hope, at average high water, is appi-oximately 
120 feet above sea level, and it^ banks abou( 20 feet higher. 

For the first mile and a hitlf down to the crossing of tho Kivor Quickwolam, the 
line is on broken side hill ground, but the works wilfbe moderate. 

The Qaickwolum is an impetnous mountain stream 150 teet wide. Thence to the 
422nd mile, the line is on a flat, and the works will be light or medium. 

In the next three miles the river washes the base of a precipitous mountain 
slope along which the line runs sometimes on slides of loose rock or gravel, at others 
on narrow benches close tt) the river, so that the excavations would be heavy, and 
retaining walls at several places would be required to protect the embankments from 
the wash of the river. 

At 4i4^ miles the line crosses tho Biver Oqulsahlns, 130 foot wide. 

From 426 to 43 1 miles, the line traverses a flat, and the works will be tight. 

At 428^ miles it crosses the Biver Shalo, a stream 60 to 100 feet wide. 

From 4^1 to 435 miles the hank of the river presents a broken irregular line, 
the rugged slopes oftheTenaa mountain coming down precipitately to Uie water's 
edge. The line has, therefore, been taken through a pass at the back of the mountain. 

With gradients of 1 per 100 rising on the one side and fhlling on the other, there 
would on tkis section be very heavy rock excavations, and a tunnel estimated 900 feet 
in length, and oven with gi-adient« of 80 feet per milo tho excavations would bo heavy. 
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Section 2. — From Oheam to tM crotaing of the Fraaer at St. Min/'i AEasion 442 to 465} 
miles- 

Or the next seven miles the ground is undulating, and some of the gradients, 
would be stiff, rising and falling each way. The line passes behind the Indisn 
village of Gheam between the 4rt9th and 440th mile. On this section a number of 
streams and some rocky spars are crossed and the works on the average will be rather 
heavy. 

From the 442nd to 45'7th mile the line runs on a low flat, subject in pait to 
overflows from the Fraser. On the first 9 miles, to the crossing of the Ghilliwhaok 
at the 451st mile, the works will be light as the overflow is not deep. The Obilli- 
whack is 326 feet wide, and 25 feet deep at flood, and for half a mile, crossing the 
valley of that river the floods rise 5 to 20 feet above the sniface. From this ap to 
the 423rd mile, the overflow is not deep, and the works will be moderate. 

Fi-om 453 to 466} miles there are a number of sloaghs, and the ordinary floods 
cover the ground to a depth of 5 to 12 feet. The floods of 1816 were much higher, 
and the embankments would have to be protected throughout, so that the worl^ on 
this section would be heavy. 

At 456} miles is the orossing of the River Sumas, 300 feet wide and 30 feet deep 
at flood. 

From this point, the line runs along the foot of the Sumas Uonntain, the slopes of 
which for the first two miles terminate precipitously on the Fraser, so that in 
this length and there would be heavy work excavations, a tunnel about 1000 feet in 
length ; rip-rap, or other pi-ojection works would be required. 

The next two miles is over a low flat subject to overflow, firom 2 to 6 feet in 
depth, and it is intersected by several small streams. 

From 460} to 462 miles the Fraser again washes the foot of the mountain, and the 
line is on the rocky Mopes, requiring heavy rock excavations, and a tunnel 1,500 feet 
iD length. Thence to the crossing of the river at 465} miles, the line is on a flat, 
subject to overflows, and intersected by several sloaghs. 

The point selected for crossing the Fraser is at St. Mary's Mission, where tho 
breadth of the river is 1400 feet, and its depth at high water 57 feet, with sandy 
bottom, 

Section 3. — livm St, Mary's HHmon ahng the right batUc of the Fraser 465} to 483 miles. 

From tho crossing of the Fraser, the line was carried for 6 miles on high gravel 
and olay benches, at some distance from the river, to avoid the low ground suhjeot to 
overflow; but those benches arc so broken with deep lateral gulches, that thu works 
would be very heavy, A line therefore, has been projected, as shown on the plan, 
niong the low ground by the side of the Fraser, to the crossing of the river Stave, at 
472J miles, A considerable portion of this will be subject to the overflow of the 
river, and rip-rap, or other projection -works will be required. 

The Slave is 900 feet wide and 31 feet deep in mid-channel at flood, with a 
hard bottom of clay and coarse gravel. This river takes the overflow of a large lake, 
about 12 miles distant, and it is not subject to high floods, nor does it bring down 
much drift-wood. 

From the Stave (472} miles,) the line follows the north bank of the Fraser 
vety closely for 10 miles, with easy undulating gradients. 

On 8 miles of this the works would bo light; on the balance they would bo 
medium. 

Section 4 — th>m the Fraser to Port Moody, 483 to 493} mifei. 

At this point, 482J miles, the line leaves the bank of the Fraser and takes an 
almost direct course for Port Moody, at the head of the east arm o£ Burrord Inlet. 
In two miles, with a descending gradient and moderate works, it reaches Pitt 



Digitized byGoOgIC 



meadows, which are about five miles wide and subject to an overflow of 2 to 5 feot 
in depth. They are intei'soctod by a nambor of sloughs and by the Biver Pitt 
The line crosses this river at a narrow part near the 43Sth mile, where it is 1,240 
feet wide with an exti-eme depth of 60 feet, the bottom being of clay and sand. It 
receiveethe discharge of a large lake of the same name, and baBatidalciuTeDtof'two 
knots per hoar ; the tide rises 5 feet.- 

From the edge of the Pitt meadows, near the 490th mile, the ground continnes 
low and wet for a mile and a half, and is covered with cedar, spruce, fir and alder. 
It is crossed by the Siver Coquitlnm in seven branches or slonghs ; but these conld 
probably be all diverted under one or two bridges. 

Thence to the end of the survey at 492J miles the line runs over a gravel ridge 
about 100 feet above sea level. 

The survey ends within a mile of Port Moody, so that the latter is 4H3} miles 
ti-ota Tellow Head Faas. The distance thence to Coal Harbour, just within the first 
Narrows, as measured on the chart is 13 miles, and to iheBOUth side of English Bay 
3 to 4 miles more, making a total of SOfi miles to Coal Harbour and 610 to English 



Description of the timber on this route. 

Near, the summit of the Yellow Head Pass the timber is principally small black 
pine ; thence, down to Lake Albreda, 71 miles, it is mixed with spruce and balsam 
of larger growth ; this increases in size as we descend the Albreda Valley to its 
junction with that of the !North Thompson. Thence, down the latter to the mouth of 
the Clearwater, SO th to 183rd mite, the timber is principally spruce, balsam and cedar 
of vet^ large growth, with some Douglas flr up on the slopee of the hills. 

Ii-om Clearwater to Lytton, 183rd to 250th mile, it is chiefly ayellowptne of little 
value, which grows in clumps or thinly straggling on the dry soil of the Ceutral 
Plateau — of volcanic formation — with gi-ovea of aspen and cotlonwood of second 
gruwth interspersed. 

From Lytton to Port Hope in the valley of the Praser, 360th to 420th mile, the 
timber is chiefly Douglas fir on the elopes, mixed with some spruce and yellow pine. 

From Fort Hope to Burrard Inlat there are spi'uce, balsam, hemlock, cedar, 
alder and cottonwood on the low grounds, with birch aad Douglas fir on the slopes of 
the mountains. As we approach Burrard Inlet the Douglas fir is of large size and 
good quality. 

The Snow-fall. 

An unnsnal quantity of snow foil in this region in the winter of 1875-6. At the 
summit of the Yellow Head Pass it was 4 feet deep; at thefootof Moose Lake, where 
the altitude iu 300 feet lower, it was 5 feet; at Tete Jaune Cache, whei-e the altitude 
id 1,274 feet lower than the summit of the pass, the depth was 3 to 4 feet. 

The slope of the valley is very steep ana there are indications of snow-ulides, so 
that strongly constructed snow-sbeds will be required in some places, but to what 
extent can only bo ascertained from experience to be gained during the construction 
of the railway. 

Down to this point — 49 miles — this description applies to all the lines that have 
been surveyed from the Yellow Head Pass to the Pacific coast. 

From Tete Jaune Cache to the mouth of the Albreda, 82 miles, the depth of 
snow attains a maximum of about 5 feet ; thence, it decreases as we descend the 
valley of the North 'I'hompson till, at the mouth of the Clearwater, it does not exceed 
3 feet. Some snow-sheds will probably be required in the canyons of the Thompson, 
between the Albreda and the Clearwater, where the mountain elopes aro very steep, 
and snow-slides take place. 
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From the Clearwater to Lyttoo, 183 to 351) milee, is within the dry zone, and llio 
snow veiy rarely attaicB a depth exceeding 2^ feet; but ttora Lytton to Tale, in tho 
oanyoDB of the Fraaer, id is Bometimss very heavy, and elides in avalanches down tho 
8teep moantain sides. In Kovembor, 1875, a heavy sDow^torm took place and fillod up 
the eecarpments made in the rocky slopes in constructing the waggon road, to a 
depth of over 20 feet in some places. The snow did not remain long, but such heavy 
etorma are of frequent occurrence in the Cascade Uoontains, and anow-sheds wilt I>o 
required occasionally whichever route may be adopted through the dame. 

LINE No. 6 IN CENTRAL UROUP, FROM YELLOW HEAD PASS TO 
BUTE INLET. 

A trial location anrvey of this line was completed last seaeon, 18T6. It com- 
rooDces on the divide in the Yellow Head Pass at the same point as the line last 
described and for some distance the two lines are identical. 

IN THE SOOKT U0UNTAIN8. 

Section 1. — Yellow Head Pass to the foot of Moose Lake 29 mile$. 
This is identical with section I, of tho line last described. 
Section 2. — From the foot of Moose Lake to Tete Jaune Cache, 29 to 49 mles. 

Froui the 29th mile tho river descends very rapidly till it reaches Tete Jauno 
Cache, about tho 37th mile a large branch enters from the north, and this point is 
called the Forks of the Fraser. 

The line follows the left or south slope of the valley, which is steep and irregular, 
in some places at a considerable distance from and height above tho river. At the 48th 
mile it roaches Tete Jaune Cache, and at 49^ miles crosses Cranberry River, a stream 
100 feet wide, bnt in spring freshets ovorflowing its banks and covering ttie bottom 
of the valley to a breadth of 300 feet. 

The altitude of the line at this point is 2,459 feet above sea level, making a fall 
of 955 feet in 20)r miles, averaging 4<}J feet per mile. The maximum gradient used 
IB 1 per 100, 62'80 feet per mile, of which there is an aggregate length of 16 miles 
rieiiig eastward. 

it the 30th mile the line enters on a formation of slate rock, which crops up to 
the surface. This continues tc 3f^ milee, between which and the 40th mile the rock 
is principally granite. Thence on to 47 miles the surface is covered with sand, 
gravel, and granite boulders, with Bolid granite protruding at various points ; so that 
on 17 miles of this section the works will be heavy, consisting of deep rack excava- 
tions, high embankments, and the bridging of deep ravines, with one tunnel through 
Bftnd and gravel 700 feet in length, and another 1,000 feet in length, through solid 
granite. On the balance to Cranberry River, 49^ miles, the works will be light. 

The timber near the summit whera the line commences is small black pine, bnt 
fVom Yellowhead Lake down to Cranberry River, it is principally spruce and balsam, 
with some Donglass fir on the slopes of the mountains, all of good dize for railway 
structures, ties, kb. 

Section 3 — T&te Jaune Cache to Grand Rapid*, 49 to 181 mles. 

Teto Janne Cache is nearly on the S3rd parallel of north latitude. Thence tho 
valley of the Fraser takes a north-wcsCony coni-so, having the main chain of the 
Rocky Mountains on the right and tho Cariboo range on the left. It keeps this course 
in nearly a direct lino to the latitude of 54° 17', wtioro it makes a great bond to the 
west, turning the north-west end of the Cariboo ininge, after which its general bear- 
ing is nearly south for a long distance. 
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The valley varies from two to four miles in bi-eadth ; ita course ia very direct, 
bat that of the river is extremely (ortuous, runing fVom side to eide of the valley, 
between heavily timbered flate and benches of sand, gravel and clay. Some of these 
are partially sabmerged at high floods ; tbe others vary from 10 to 300 feet above 
the level of the river. 

The line follows the left or Foath east side of the valley down to Grand Rapids, 
at the 181st milo, at which the altitude is 2,065 feet above sea level ; and, as it is 
2,459 feet at Cranberry Biver, near the 69tb mile, there is a &11 391 feet in 131 
miles, an average of about 3 feet to the mile. 

The surface of the valley is very irregular, and the line has f^'equeotly to 
rise or fall from one bench to another to avoid land slips and the overflow of the 
river, and to cut off the sharp bends as far aa practicable, so that the gradients are 
undulating throughout this section, and the maximum of 1 per 100 has been 
tVequontly nsed, making an aggregate length of 8f miles rising and falling each way. 

The length of the Hivor Fraser, between the mouth of Cranberry River aod 
Grand Bapide, is 1S5 miles, and the difference of level is 367 feet, an average of 
barely two feet per mile: the fall ia tolerably uniform with a few ripples and 
rapids not very swift ; so that at small coat the navigation of this section of the 
river could be made good for steamers of light draught which would be sorviceabte 
in the construction of the railway. 

The Biver Fraser appears to have been at some remote period dammed up at one 
or more points about its entrance to the Cascade or Coast liange of Mountains, and at 
different epochs to have burst through these rocky baniors and fhllen to a lower 
level, forming distinct benches and dunes of alluvial deposit. These are very 
irregular in form and height, and, in many places, are furrowed by deep lateral 
gulches, so that the cuttings and embankments in such plates will be heavy, but fi-om 
the nature of the materials, chiefly sand and gravel, the average cost of the works on 
thia section will not be heavy. 

The following are the pnnclpal atreams to bo bridged : 

66J- miles.— Kiwa (Crooked Kiver), 100 feet wide^ 3 to 6 feet deep ; formation 
level 15 feet above the oed of the river. 

83J milea. — Shuswap River, a rapid stream, 4 feet deep, 150 feet wide at low 
water, 18 feet at floods ; formation level above bed of river 29 feet. 

86 milea. — Castle River, 80 feet wide ; fbrmation levd, 18 feet above bed of river. 

96^- miles. — River, 150 feet wide, 3 to 4 feet deep, rapid current; formation 23 
feet above bed of the Hvor. 

102^ miles. —Rapid stream, 30 feet wide, formation above bed, 7 feet. 

109^ miles. — Bapid stream, 30 feet wide at low water ; at high water it overflows 
tbe valley 200 feet wide, to a depth of 3 feet ; formation 37 feet above bed of river. 

119 miles. —Biver 200 feet wide, and 4 feet deep at low water ; at high water it 
overflows its banks to a few inches in depth, when it iuli feet deep in centre; forma- 
tion level 17 feet above bed of river. 

135 miles. — Stream 100 feet wide, 4 feet deep at low water, 11 feet at flood; bod 
to formation 36 feet. 

141^ milea.— Stream 73 feet wide, 5 feet deep at low water, 14 feet at flood, when 
it overflows ita banks 2 to 3 feet ; bed to formation, 2U feet. 

142J miles. — Low flat flooded by back water from the Fi-aser, requiring trestle 
work 700 feet long, height fi-om bed to formation level, 28 feet. 

The timber on the flats and benches is generally spruce and balsam with cedar of 
large size; on the slopes it is spruce, oottonwood aod oiroh. 

Section i — Across the Peninsula included wUMn the bend tf the Fraser, 181 to 228 miles. 

The Cariboo range, which, oearTeteJaune Cache, is five to six thousand feet above 
the level of the Fraser valley, diminishoa in height as we descend the river, till near 
tbe Grand Rapids it is about 2,000 feet; the hills here recede from the river abruptly. 
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and the peninsula included within the great bend of the Fraaer, diminisbea 
gradually trom 300 feet above the level of the river to low flaU partially covered at 
high water. 

At the Grand Bapida the line leaves the valloy of the Fraser and takes a 
more westerly coui-eo along the base of the foot hills of the Cariboo Bange, 
and at the 22Sth mile it again reaches the Fraser Yalley and crosses the river at 
Canyon Pads, about twenty-one miles above Fort George, and twenty above the month 
of the Stewart. 

The allitnde of the line at the head of the Grand Bapida (18L miles), is 2,065 
feet above sea lovol ; thenco, the rise to the plateau of the poniosula is 305 feet, at the 
189th mile. In this riite, the maximum grnaient ie 1 pel* 100, of which there is an 
aggregate length of 3^ miles; from this the plateau is slightly undulating to the 208th 
mue, and the gradientj^ are easy. 

The nltitude of the lost point is 2,315 feet; from this, the line descends by a 
narrow valley to that of the Willow Biver which is reached at the 212th mile with 
a gradient of 1 per 100 for 3^ miles. 

The altitude at 212 mites is 2,110 feet ; thence, the descent to the Fraser is 
neai'ly uniform, with easy gradients. 

The altitude of the line at the crossing of the Fraser (228 milee), is 1,932 feet; 
and that of the river at highest flood, 1,908 feet. The aggregate length of the maxi- 
mam ascending gradients on this section, going east is 68 miles ; going west it ib 
6'7 miles ; the charactei* of the works may be classed thus :— 

Light work, 19 miles. Moderate work, 20 miles. Heavy work, 8 miles. 

The heavy works are excavations In clay, with a small quantity of rock. Of the 
20 miles of work classed as moderate, the excavations will average under six feet 
in depth, hut there is a small quantity of rock in some of them, and in the valley of 
Willow Biver a considerable quantity of piling and rip-rap will be required to pro- 
tect the line from the overflow of the river at very high floods. 

The following are the principal streams to be bridged : — 

At 205^ miles the Bear Biver is crossed at a canyon 200 feet deep, and will 
require a bridge of one span of 260 feet across tho chasm, with some bridging 
70 feet high in approaches. 

There are three crossings of the Willow Biver, the channel of which is 200 feet 
wide and 7 feet deep at the centre, but at high floods the hanks are overflowed to a 
depth of 2 to 3 feet. To give free passage to drift timl>er, three spans of 100 feet, 
will be required at each crossing ; the mean height from bed of stream to formation 
level, at the first crossing, is 12 feet; at the second 15 feet, and at the third 18 feet 

At Canyon Pass, 228 miles, the Biver Fraser is confined by a mass of solid 
granite on each side; the depth at low watoi- is 22 feet, and at tho high floods of 1876 
it was 39 feet. 

The bed is believed to be i-ock, covered with a thin layer of gravel, and the 
height to formation level is 62 feet. 

The timber on this section is principally spruce and balsam. The greater por- 
tion of it is under 12 inchoi diameter, but larger sizes can be obtained on the slopes. 
In tho valley of Willow Biver the timbor is principally cotton-wood of large growth. 

UN THS CENTBAL PLATEAU. 

8ecti<m 1. — Crosttag of the Fraser to the mouth of the Chilacoh, 228 to 257 miks. 

The banks of the Fi-aser from this point, down very nearly to the Biver Slewart, 
20 miles, are high benches of clay and gravel, vory much broken and intersected, 
by narrow deep ravines, and land slides frequently occur during or after high floods; 
the line has therefore been carried well up the slopes of the valley and across tho 
tongno of high land in the angle between the Bivers Fraser and Stewart. 

At 229^ miles, the line ci-osses the Salmon Biver, where il is 200 feet wide and 
10 feet deep in mid-chaDuol at high floods, when its right bank is overflowed to a 
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depth of 3 feet. Height from bod of stt-oam to formation level, 20 feet; altitude of 
the latter, 1,917 feet above aea level. 

Up to the 233rd mile, the gradients are eo-iy and the works will be light, bat 
from tliia point the line commences to riae up on ihe slopes of the valley with a 
gradient of 1 per 100 for nearly 4f miles, with a short lengtn of level in the middle. 
At 238f milei the altitude ia 2,212 feet, where the line begins to descend to the 
Yalley of the Stewart, reaching the bottom flat of that valley at 246 mites and 
crossing the river at 249 miles, which is hero 400 feet wide, 12 feet deep at low water 
and 22 feet at flood. Height from bed of river to formation level, 63 feet; altitude 
of the latter, 1,P47 feet aBove sea level. 

Thence, the line follows the right or t'onth bank of the Stewart, with easy 
gradients, to the moath of the Chilacoh, at 256J miles. The total length of the 
masimnm gradients of I per 100 on this section rising west is nearly 6^ miles; 
rising east it is Similes. 

Ttetwoeu the 23:)rd and 240lh miles the workn will be heavy, consisting of deep 
excavations ,in clay and gravel, high embankments, and bridging numerous deep 
ravines ; on throe miles more, 243 to 246 miles, the works will be moderate, and on 
the rest of the section they will be very light. There are no rock cuttings on this 
section. The timber on the banks of the Biver Stewart is principally spruce and 
small black pine. 

The line from Bute Inlet to the mouth of the Chilacoh ia described in my report 
of the surveys of 1875; but a re-aurvey has been made in the canyons oftbeOasoade 
Mountains, and the levels have been corrected. It will be better to continue the pre- 
sent description and mileage through to the coast. 

CkiUcok Section, 257 to 290 mita. 

The altitude at the junction of the Chilacoh and Stewart valleys, 286^ milos, is 
2,065 feet; thence, the liie follows up the Chilacoh valley 33 miles, in which distance 
the rise is 182 feet, or 5^ feet per mile; but the gradients, though generally easy, 
are variable, and from the 272nd to the 274th mile, where the line has been carried 
well up the slopes of the valley to avoid landslips on the river hank, there is a 
gradient of 1 per 100, two miles in length, rising westwards ; and at the 289th mile, 
where the line drops to cro^s the rivei', there is a like gradient, 3,000 foet in 
length, rising eastward. 

On the first three miles the work will be rather heavy, some of the cuttings 
running over 30 feot in depth, but those are short and generally in sand and 
gravel; only three of them are in loose rock. 

From the 260th to the 272nd mile the excavations and embankments will be 
very light, bat there will be several diversions of tberiver, making an aggregate 
length of 4.000 feet, and three crossings of the same, each requiring a bridge of 
one span of 100 feet, with some shorter spans in the approaches. On the next 
live miles the excavations will bo rather heavy, but chiefly in sand and gravel. 

From 277 to 289 miles, the works will be light, but on the next mile the lino 
crosses the valley, requiring an embankment 2,200 foot iu length, and 30 feot high, 
and a bridge giving a clear opening of 100 feet. The altituie of formation level at 
this point is 2,237 feet. 

Section 2 — Across the dieide, between the Chilacoh a/il the Blackwater, 290 to 312 mites. 

The lino ascends the slopoofthedivido, between the Chilacoh and the Blackwater, 
by a serpentine course, and roaches the plateau at 299 milei, where the attitude is 
2,.')98 feet. In this length, thore are two gradients of 1 per 100, aggregating 6J miles, 
with stretches of level and easy gradients between them. 

There are four ravines tone filled up or bridged; the largest of these is 110 
deep, 500 feot wide at tlio top, the slopes mooting at the bottom. 
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The smalleet is 60 feet deep, breadth at top 300 feet, the elopes meeting at the 
bottom. 

From 299 miles, the line takes a diroot course auroas the plateaa, to the valley of 
the Blackwator, which it reaches at <108 miles, with easy aDdnlating gradients, cross- 
ing the telegraph line* near the 302nd mile, at which the altitude is 2,683 feet. The 
work on this length will be light. The fonnation is sand, gravel, and honldors, and 
there will be no deep outliDgs. 

From the 309th mile, the line descends obliqaely the steep slope of the valley of 
the Blaok water, with a gradient of 1 per 100, reaching the bottom flat at the 3I2th 
mile. On this length there will be some heavy t-ock siile-hill enttiog^, and two 
tunnels in volcanic rock, one 600 feet, and the other 1,300 feet in length. 

The timber between the Ghilacoh and the filackwater, is priacipally small black 
pine on the high gronnds, mixed with a small quantity ot Douglas fir of large 
groirth. On the low grounds, it is principally spruce and cotton-wood. 

flection 3, Btackaater Vailey, 312 to 327 mites. 

The altitude at 312 miles is 2,512 feet ; thence, the line follows up the valley of 
the Blackwater to the month of the Nazoo, at the 327th mile, where the altitude is 
2,680 feet, making a rise of 138 ieet in 15 miles ; but a portion of the valley is narrow 
and crooked, and to avoid heavy works, the masimnm gradient of 1 per 100 has been 
used for one mile in length rising eastward, 

Alengthofattout four miles of this section is on a formation of volcanic rock, 
and the cuttings wilt be i-ather heavy i the balance is principally on gravel and 
bouldera, with rock nnderlying. 

The line crosses the river three times. Ji'irst, — At 317^ miles, wlyre the breadth 
of the river is 200 feet, depth 12 feet at flood, height fi-om bed to formation level 46 
feet. Second, — At 318^ miles ; breadth at flood 300 feet ; depth 10 feet ; height from 
bed of river to formation level 42 feet. Third, — At 320 miles; breadth at £>od, 150 
feet ; depth 7 feet ; bed of river to formation level 17 feet. The timber on this section 
is small black pine, eottonwood and spruce on the lower grounds; on the high slopes 
it is Douglas fir and yellow pine. 

•Section 4— 2V lower portion of tlie Naeco VaUey, 32t to 370 miles. 

TheNazoo, fh)m its mouth to tbefootof thecanvon at the 370th mile, is a fine 
open valley with extensive natuial meadows on the nanks of the river, interspersed 
with groves of spruoe, black pine and eottonwood, generally of small growth; 
Douelaa fir and yellow pine are thinly scattered on the slopes. 

The altitude at the mouth of the Nasco is 2,680 feet, and atthe foot of the canyon 
2,990 feet, giving a rise of 310 feet in 43 miles; so that the gradients throughout are 
easy, the highest being 0.5 per 100, 26.40 feet per mile. 

On some portions of this section there will bo rock cuttings, more especially on 
tho shore of Lake Nazco, from 364 to 368 miles. Bat the line has been run to shorten 
distanoe as much as practicable, and to'keep off the low lands which are subject to 
overflow ; bo that thoro are points at which it may be found desirable to make short 
deviations In order to reJuce the quantity of rock excavations. The balance of the 
works will be light. 

The line crosses the Nazco seven times; the two lower crossings are 200 feet 
wide, 9 to 12 feet deep at flood, and the height from bed of river to formation level 
22 feet. The next four crossings aro 128 feet wide, 3 to 13 feot deep at flood, aiid 20 
feet from bed to formation level. The last crossing is 100 feet wide, 10 feet deep, 
and 22 feet from bed of stream to formation level. 

■ Thi telegraph trftil her« allQiled to, wu made hy the Westera ITnion Telegraph Oo., la 1869, 
Ditb a view of eatabllBhing telegraphic eommunicatioa with B nrope, via Alaaka and RuMiaa terrilorr i 
bjt wu abandoaed on tha succGsaful completion of the AtUatic Telegrapli Cable, In 1866. 
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Section &. — Nazco Canyon, 370 to 316 miles. 

From 370 to 378 miles the line is throngh the liaaco Canyon, with sa almost 
continuous gradient of 1 per 100, and witli curves of 5,730 feet to 1,433 radius. The 
upper part of the cauyun is coin[>oatKl of basaltic rook; the lower part is conglomomte. 

There will be heavy rock cnttinge throughout the canyon, and a bridge of a 100 
feet span ovei* the rivei' ; height from bed to formation level 42 feet. 

Seetion 6. — On the Plateau between the Nazco and ChiUcotin Sica-a, 378 to 407 mile*. 

The course of the line is now 8.S. W. along the margins of Lakes Tchnsiniltil, 
Zazatee and Nestacheo, with easy undulating gradients; the altitude near the west 
end ol the last lake, at 384 miles, is 3,476 feet. Thence, the line takes a south-westerly 
course across the plateau lo the Ohilicotin Valley, crossing the river at the 407t}i 
mi le near the foot of Ghisicat Lake. The altitude of this point is 3,295 feet at forma- 
tion level, which is fi8 feet above the bed of the river. 

The gradients over this length of 29 miles are undulating and easy, except in 
descending the slopeof the Chtlicotin Valley, where there ara two lengths of 1 per 100, 
aggregating IJ mues, with a long stretch of level between them. 

The whole of this section is over an arid country of sand, gravel and boulders, 
and the works will be very light. 

From this point, the line takes a general southerly course, ascending the western 
slope of the Chilicotin Valley obliquely with easy gradiotits, Iho maximum being 
0*86 per 100, or, 4*68 feel per milu lur a mile and tbroe-qunriers in length. It reaches 
the highest point of the plateau which divides the Chilicotin Valley from ihe basin 
of Lake Funt^e, at the 413th mile, where the altitude id 3,472 feet. From the 4 1 6th 
mile the line descends obliquely the western slope of the basin of Lake Puntzeo, 
i-eoching the head of the lake at the 423Jrd mile, and thence follows a narrow pass 
into the valley of the Chilanuoh, ci-ossing the river at 427^ miles, which is hero39feot 
wide. The height from formiilion level to the bed of the river is 37 feet altitude at 
formation ; by revised surveys, 2,985 feet above sea level. 

On the whole of this soclion the aggregate length of the maximum gradient of 
Iper 100 is two miles rising oastwards, the maximum rising weslwai-ds is 0-85 per 100 
for If miles. 

On eight miles of this section there will be rather heavy cuttings and embank- 
ments, chiefly in gravel and boulders, with solid rock cropping up at a few points ; on 
the balance the works will be modemto. 

The timber is chiefly small blaok pine, intorsporsod with a umall proportion 
of Douglas fir of better quality. 

Section I—The OhilOHCoh to the Hummit of the Divide, 407 to 452 milea. 

From the Chilancoh the course of the line is soaLh-west. ascending, by a depros- 
~ sioD, what appears to be the ancient bed of a river to the levelof the plateau with stiflT 
gradients, of which there are two lengths of the maximum of I per 100, making 
together 4^ milea. At 442 miles the altitude i:t 3,450 feet above sea level. Thence, 
the line follows the same depression in the plateau with easy undulating gradients 
to 452 miles, where it reaches the summit or divide from which the waters flow 



This section, from the Chilancoh, 427^ miles, to the head of Eagle Lake, 444j^ 
miles, is broken with ridges of sand, gravel and boulders, and indented with hollows 
and di-y beds of ponds. The works will not ho henvy till after reaching Eagle Lake, 
along the shore of which, seven miles in length, thci-e will be a considerable quantity 
of rock cutting. 

The country is of the same character as that east of the Chilancoh ; the timber 
being principally small black pine in tho valleys, with Douglas lir of fhir size and 
quality on the adjoining hills. 
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IN TBI OASOADK HOCNTAINS. 

Section \.— Watershed to the foot ofLakt Tatlai/acoh, 452 to 484 miles. 

From tiie summit, the line descends the valloy by a, sti-oam and series of emali 
lakes OD n course generally wulh to 47H miles, whore it reaches the shore of Tjako 
Tatlayacuh, about 2^ miles from it^head. The altitude at tbis point is 2,760 feet, and 
thatof tho Lake 2,717 tect; the f;radienta ara continually doscendinf; from tbo 
summit, and there is an aggregate of 11 miles of the maximum of 1 per lOD. 

The line now follows the eastern shore of Lake Tatlayacoh in the same southerly 
diroction, to its outlet at 484 miles, with easy undulating gi-adients. 

From the summit at 4S2 miles to 463^ miles, the works will be light, the cuttings 
not deep, and principally in grave), sand and boulders, with some loose rook. 

The heavieet works willbo in the crossing of two ravines, one 114 ieet deep and 
600 feot wide at the top, the other 113 feet deep and 400 feet at top; in both, the elopes 
meet within a few feet at the bottom. 

At 463i^ miles tlie line is entering into the Oascado Itountains, and tho works 
from this point to the outlet of Lake Tatlayacoh will be heavier, as a large portion 
of the excavations will be in rock, though they will not be deep, except for a mile at 
the foot of the JAko. 

At 481 miles tho lino crosses tho Ghesee Biver, a glacial stream 100 feet wide, 
rapid, but not deep. 

The timber on the slopes of the valley is principally Douglas fir, and on the shore 
of the lake there is a considerable quantity of good size and quality. 

Lake Tatlayacoh collects the numerous streams that flow down the sides of the 
mountains ; and Its outlet, at 484^ miles, is the east branch of the Homatbco. 



Sectitm 2 — Lake Tatlayacoh to the head of the ffomathco Qanyon, 484 to 496 miles. 

Hero we are fiiirly into the Cascade fountains and the Homathco valley ; fVom 
this, down to the foot of tho Waddington canyon, at 516 miles, is very contracted. 

The altitude oftho line at tho outlet of the lake (484J miles) is 2,728 foot ; and 
from this point it descends 514 feet in 11^ miles, equal to 44-7 feet per mile; the 
altitude at tho 496th mile being 2,214 feet. But the descent is not unifbrm, there 
being a maximum gradient of 1-5 per 100, equal to 79-2 feet per mile, for a mile and 
a quarter; one mile of 1-25 per 100, e^iial to 66 feot per mile; 1.32 miles of 110 per 
100, equnl tu bH feet per mile; and 2.2:) mile.i of 1 per 100; 0.67 miles level. The 
balance from 0-20 to 076 per 100. 

On this section, there will be four miles of heavy rock excavations and several 
diversions of the river, three milej not quite so heavy, and tho balance will be 
moderate and light work. 

The Homathco River, near the outlet of the lake, is 100 feot wide, fivo feet deep 
at flood, and tho bed of the stroam 23 feet below formation level. At the 488th mile 
the line crosses Ottarasco River, a glacier fed stream 100 fbet wide; height from bed 
of stream to formation level 18 foot. 



Section Z— Through the heart of the Cascadet Mountains, 496 to 516 mites. 

From the 496th to the 516th mile, through tho heart of the Cascade Mountains, 
the valley is contracted to a narrow deep ravine, the i-ocks of the mountain slopes 
in many places abutting on the river, and forming canyons throngfa which the river 
gashes impetnously, carrying down boulders and detritus from the mooataine. 
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The following are the gradients given conBooiitively :-— 

Lenfth in miles. lUte per 100. R>te per mite. 

0-R6 1-60 84-48 

1-27 200 lOB-tfO 

1-14 1-65 87-12 

0-51 Level 

6-67 200 105-60 

0-70 Level 

4-43 2-00 105-60 

0-49 1-47 77-61 

0-93 0-90 47-46 

3-03 1-15 60-72 

2002 

A great portion of the works on this section will bo very heavy, conainting of 
deep rook ezoavatione and high embankmenta, and a number of tunnels, a list of 
which is given below. 

From 496 to 500 miles the line cnttings will not bo heavy, bnt matei-ialfi will 
have to be found to make up theembankmente, the quantity of which will consider- 
ably exceed that of the cuttmgs. At several points, heavy np rap or othei- works will 
be required tn protect the embankments from the wash of the river at high floods. 

From 500 to 506 miles, the rock excavations will be very heavy, ana will siqiply 
material sufficient for the embankments. The line ia here a considei-able disttiMe 
from the river and no protection works will be reqnired. From 606 to 507 miles the 
works will be very moderate — chieflv light cutting and embfuikments. ^om 510 to 
616 miles the rock excavations will be heavy, with several tunnels through rock. 

Litt of Twmels. 

Feet in L«ng;tb. 

At 497* milee 100 

600| do 150 

500| do 250 

5011 do 200 

602 do 500 

504 do •• 960 

506i do ; C80 

6l3i do 680 

615 do lion 

515 do 1800 

Total 6360 

The streams to be bridged over on this section are i-apid moantain torrents, fod 
from the meltiug snow and glaciers; their breadth and depth are given approxi- 
mately at high flood, the breadth being taken at the saHUceof the water; nut the 
channel often noi-i-ows to a few feet at the bottom, oapocially when in rock. 

499^ miles. — Biver Nude, 75 feet wide, 10 feet deep ; height ftom bed to forma- 
tion level of railway, 20 feet. 

500} miles. — Biver Cache, very rapid, 75 feet wide, shallow and overflows it« 
banks, which, near the line, are formed by the detritus brought down by the stream. 
It will have to be diverted, and the works protected from snow-slides for 400 feet in 
length. 

600} miles. — Stream in a rocky gorge,. 70 feet wide, and 37 feet fVom bed of 
stream to formation. Snow slides down this gorge, and last year it was nearly filled 
np, the taW being nnnsnally heavy. 
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607 miles, — West branch of tho Homathco River, near tbe junction of the two 
branches, in a canyon between solid roclis, 140 feet deep from formation level to tho 
bed of tho otream. It will require one span of 150 feet, with piei'e 60 feet high, with 
200 feet trestle or bridging of small spaoB at each end 10 to 50 feet high. 

507J miles. — ^Teideman's Glacier Kiver is 160 feet wide, 8 foet deep, with rapid 
oorrent ; height of bed of stream to formation level, 40 feet. 

512^ miles, — Bapid stream, 20 feet wide, 2 feet deep. 

The timber from the outlet of Lake Tatlajacoh (484^ miles) to the foot of the 
Waddington Canyon at 516 miles, is Douglas fir, hemlock and cedar, with a sprink- 
ling ot spruce and white pine, all of good size and quality, ospci ally ^e i>oaglas fir, 
of which there are large quantities upon the slopes and elevated fats among the 
moantaias. 

Section 6 — Lower VdUey of tfie Homathco to Waddington Sarhour at the head of Bute 
Inlet, 516 tob^mila. 

From the foot of tbe canyon the Homatlico valley widens out to fWim one to two 
miles in breadth, its course is tortuous, but the general direction is nearly south. 

The river is a turbid, rapid stream in the summer months when it is swollen by 
tbe melted snow from tbe mountains. Its brendth at tho fool of the Waddington 
canyon, 516 miles, is about 150 feet, but in its descent to the sea it fVequently devides 
into two or more branches enclosing low alluvial islands of gravel and light soil, 
covered with cottonwood, spruce and cedar. 

The river in winding through tho valley alternately washes tbe base of tbe rocky 
slopes on either side and enters Bute Inlet on the west side of the valley, where the 
river is (uUy 300 feet wide. 

The line is located on the west side of the valley, and the gradients are generally 
easy, the altitude at the foot of the canyon being 525 feet, of t£e river 460 feet, and 
at the inlet, 10 feet above sea level, giving a fall of 516 feet in 30 miles. But the 
gradients are not uniform, as the line at several places has been caiTied well up the 
slopes to keep the works secure from the action of floods, and the maximum gradient. 
of 1 per 100 falling westward has been used to an aggregate length of about t miles. 

The line rans alternately on alluvial flats or low nenches where tbe works will 
be light, then on the face oi the rugged rocky slopes of the mountains where the river 
washes its base. On this there will be a considerable quantity of rock excavation 
and the works will generally be heavy. 

The aggregate lengths of these alternate sections are :; — 

Eight miles on which tlie cutting will be principally in rook, and the works on 
the average rather heavy ; 8 miles excavations in sand and gravel, works moderate ; 
14 miles on low flat£, where the embankment will bo formed from side-ditches, and 
the works will be very light. 

The rock excavations on this section can be greatlv reduced, as the line has been 
run to keep the works entirely out of the reach of tne floods of the river ; but it 
might be thrown closer to the river, and the rock from the excavations used for pro- 
tection works ; or the rock cuttings might be altogether avoided by bridging the 
river throe or four times ; but this has not been thought advisable, as the eun-ent is 
very strong at high floods, tho fall above tide-water averaging 25 feet per mile, and 
at every flood great quantities of timber are brought down. 

The principal streams to be bridged are : — 

616f miles — Rapid stream, SO feet wide, 5 feet deep at flood. Height from bed 
to formation or grade level, 19 feet. 

518J miles— Branch of Little Bella Ooola, 90 foet wide, and 5 feet deep, height 
to formation, 18 feet. 

Main branch — 200 feet wide, T feet deep. Height fi*om bed to formation level, 18 
foet. This sti-eam has brought down a largo quantity of gravel and boulders from 
the mountain, raising its bed above the level of the valley, and dividing it into 
several channels, 
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521^ miles — Bapid stream, 100 feet wide, and 10 feet deep. Height 16 feet from 
bed to formation level. 

fi2H milee — Stream 60 feet wide, 6 feet deep. Height from bed to formation, 9 
feet. 

529f miles — Stream 100 feet wide, 50 feet deep. Height from bed to formation, 
14 feet. 

644 miles — Homathco Kiver, 200 feet wide, 20 feet deep at high tide. Height 
IVom bed to formatioD, 32 foot. 

The timber on this sectioD ia Douglas fir, and spmoe of large Bize and good 
quality ; a great quantity of veiy lai-go cedars, up to 12 feet diameter, generally bol< 
low in the centre : with cottonwood and alders on the islands. 



LINE No. 8 IN NOBTHBRN GROUP. 

PROM TSLLOWBEAD PASS TO DiAN CHANKEl. 

This line would naturally branch oiT from the Iflst do^cribed (No. 6) at the con 
fluonce of the rivers Nasco and Blackwator, 327 miles fram Yellowheod Pose, and 
follow np the Btaoh water Yalley with very easy gradients j but to avoid some heavy 
works and shorten the distance, it diverges from Line No. 6 at a point in the 
Ohilacoh Yalley, 280 miles from Tellowhead Pass; and taking a westerly course 
over a rolling counti^ it entei'S the Blackwater Valley at a considerable distance 
above the month of the Nazco, and follows it to it»> hoad ; thence it crosses the divide 
to the Yalley of the Salmon Kiver, which it follows through the Cascade Knuntains 
to EamsqootBay on the Dean Channel. 

ON THE OBNTEAL PLATBAU. 

Section l—G/aloMh VaOey, 280 to 294 mifeg. 

The altitade at the starting point (280 miles) is 2,212 feet above sea level, and 
for the fii-st ten miles the gradients are almost continually ascending westwards to 
reach the crown of a high tongue of land included within a sharp bond of the fiiver 
Chilacoh. The altitude of this point (290 miles) is 2,608 feet, giving an average 
gradient ol 29-6 feet per mile, but that of 1 per 100 has been used in two places, 
makii^ together a length of nearly four and a half miles. 

^ence, the lino descends to the upper part of the Chilacoh Valley, crossing the 
river near the 294th mile, at which the altitnde at formation level is 2,399 feet. In 
this descent the maximum gradient of 1 per 100 has been used, for nearly a mile 
in length. 

Up to this point the works will be moderate, the excavations being chiefly in 
sand and gravel ; no rock appears on the surface or on the banks of the river. 

The river Chilacoh at this crossing is 100 feet wide, but it overflows its banks, 
and at high flood it is 200 feot wide, anrl 13 feet deep at mid channel. Height from 
the bed of the stream to formation level of railway, 46 foet. 

The timber on this section is principally small black pine under one foot in 
diameter, much of it burnt. In the Chilacoh Valley, there is s large qoantlty of 
spruce of good size and quality. High np on the slopes and on the crown of the 
plateau Douglas fir is thinly scattered. 

Section Z—CMkuoh to the Iscultaesly, 294 to 318 miles. 

The line follows the Chilacoh Valley on a westerly conrse 5 miles, thence sonth- 
vrestwai'ds by a lateral valley and a low pass on depressions in the hills to the valley 
of the Iscnltaesly. 



Digitized byGoOgIC 



It reaches tbo sammit of the divide at the 30Bth mite, irhere the altitude is 
2,954 faet ; an oacoat of 555 feet in L4 milei. The miximam gradieat of 1 per 100 
U used in 4 soparato lengths, aggregating 4^ miles. 

From the eammit the line keep^ the same south-westerly course in an almost 
direct line over a railing country croasing the rivoi* Natanicoh, a stream 25 feet vide, 
near the 315th mile, and the river Isiuliaesly at the 31Sth mile, near the foot of a 
Bmall lake, where it is 150 feet wide at floods and 6 feet deep. Height from the bed 
Ot the str^m to formation level, 50 feet. 

The altitude at this )>oint is 2,795 feet, showing a fall of 159 feet in 10 miles. 
On this there are three lengths of the maximum gradient of 1 per 100 falling weat- 
wanl, making an aggregate of 3 miles. The tiinber on this slope is small black 
pine. 

The excavations on this section of 24 miles, between the Chiiocoh and Iscul- 
toosly, will on the 6rst half be heavy but chiefly in gravel, with a entail proportion 
of ixwk ; on the other half thoy wilt be moderate and chiefly in gravel. 



Sectioit 3.—Isealtaeal!/ to Blackwater Valley, 3t8 to 330 milet. 

From the Iscultaoily (318th mile) thq line follows a generally westerly oominj 
across the divide between that river and Che Blackwater, reaching the crown at 324 
miles whore the altitude is 3,241 feet. In the first two miles the rise is 62 feet, and 
in the next 4 miles ii is 384 feet, a i-ate of 9b' foet per mile rising westwards. Theoce, 
on the same course, it descends obliquely tho slope of the valley of the Blackwater, 
reaching the hank of the river at 330 miles ; altitude, 3,056 feet. 

On this length there is a gradient of 1 per 100 for three-quartei's of a mile; the 
rest being very easy. 

The works on this section will be moderate, the ozcavations chiefly in sand and 
gravel. The timber is black pine of fair size, with groves of cottonwood on tho 
tilopes, mixed with Douglas fir of good size. 



Section 4r-Blacktaat6r VaUei/, 330 to 379 miles. 

From tho 330th mile tho line follows up the north branch of tho Blackwater on a 
general course nearly due west, and crosses the river near the 356th mile, whero tho 
altitude is 3,139 feet. Thence it follows tho south side of the valley up to the Zl^ih 
mile, where it re-crosses the river. Tho altitude at this point is 3,362 feot. 

Tho river between these points expands at intervals, forminif a series of narrow 
lakes, the principal of which are Klascoil, 5 miles in lengthy Euchinico, 9 milo^; 
Kosbia, 5 miles, and Thi-ascha, 11 miles. 

The slopes on the north side of the valley, which are more exposed to tho sun, 
have a park-like appearance. They are covered with bunch-grass and wild pea-vine, 
iaterspersed with groves of aspen and straggling Douglas tir. The other side of tho 
valley is more densely timbei-od with spruce of good size on the lowor grounds, blaek 
pine, a3]X)n and Douglas fir on the slopes. 

The gradients on this section of 49 miles will generally be easy, the rise being 
306 feet. There is only one piece of 1 per 100, a mile and a half .in length on a 
rapid part of the river. The works will be moderate tiironghont, the heaviest being 
on the shore of Lake Thrascha near its outlet. It would improve the gradients, 
reduce the> works and avoid two crossings of the river if the line were carried alto- 
gotlior on tho north side of tho valley. Tho river at flood is 150 foet wido and five 
Toot dvop. 
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Section 5 — The Upper portion of the Btaekwater Valley, 379 to 403 milee. 

Fram the 379th milo the lino koepa the sdnio general coaree on tho north side of 
tho valloy to the Forks at389 miles. Tho main brandi cornea from a snow-clad mountain 
to tho Bouth-wesi, bat tho line follows the brnnch from the west which flows oat of Lake 
Eliguck at 398 miles, altitaile 3,575 feet, Thence it rans north- west wai-de along tho 
north t^ho^e of the Earae, 3 milee to itH head, and follows the same coarse two tnilea 
at the foot of a range of basaltic colnrans along the north shore of a small lake, 
which is the highest source of this bi-anch of tho Blackwater; at 403 miles it reaches 
the summit of tne divido between tho Blackwater and Salmon Rivers, the altitude of 
which is 3,(>€0 feet, giving a rise of 298 feet in 24 miles. The gradients are noda- 
latirg hat generally easy. Tho works thronghont this section of 24 miles will be 
light. 

Section 6— On the Crown of the Plateau, 403 to 417 miUs. 

From this point the lino makesasorpentino course by a chain of small lakes on 
(he plateau, with easy undnlating gradients touching Lake Galcho, one of the largest, 
at 414 miles, altitude 3,495 feet, and reachOs Lake Lilly at 417 miles, whore the 
alUtado is 3,610 feet. 

The works on this section will be moderi to, the cuttings chiefly in gravel wiOi a 
small proportion of rock. 

Section 7 — Salmon Btver Valley, 417 to 435} miles. 

From this point the line hogins to descend to tho valley of the filver Salmon 
reaching tho bottom near the river at 431} miles, altitude 3,017 feet, making a fitll 
of -193 feet in 14} miles, with varinble undulating gradients, of which there are four 
lengths, of a maximum of 1 per 100, aggregating 8} miles. 

Thence, the line follows the right or north bank of the river with easy descend- 
ing gradients to 435} miles, where it crosses the river. The altitude at this point is 
•2,a& feet; breadth of the river 200 feet ; depth at high water, 13 feet; height 
fi-om bed to formation level, 40 feet. 

Ibe works on this section will be light and moderate, the excavation will bo 
chiefly in gravel, with a small proportion of rook. The timber is small black pino, 
poplar and sprooe, 

IN THE CASCADE UOUNTAlNa. 

Section 1—435} to 474^ miles. 

Horutbo lino enters tho foot hills of tho Cascade Mountains, and tho valley 
becomes very nari-uw, till at 437} miles it contracts to a rocky canyon, and tho 
river falls so rapidly that the line can no longer follow its bank: it is therefore carried 
along the ruggod slopes of the hills high above the rtvor for six mile?, where it takes 
a mora southerly coui-ae by a chain ot small lakos in aparallel valley. It i-o-enters 
tho main valley at the 448th milo, and gradually descond^ to tho river, which it 
re-crosses at 454f miles, near Tnl tesse or the Salmon House. 

At this point, tho line enters the Superior ranges of the Cascade Kountains, and 
follows the right bank of the river to tho head of canoo navigation at 470} miles 
where it again crosses tho river and follows the loft side of the valley to tho 486th 
mile. There it i-ecrosses in a canyon, and roaches tide water in Kamsquot Bay at 
4S8 miles from Yellowhead Pass. 

The altitude at 435} miles is 2,933 feet, and thonco to 438 miles the gradients 
are undulating and easy, the altitude at tho latter pytnt being 3,020 feet, from this 
^loint tho following gradionts are given consocativoly : — 
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Rate per 100. 


P««t par Nile. 
42-24 




3,000 


0-57 


0-80 




9,000 


1-71 


1-60 


84-48 




21 400 


4-06 


170 


89-76 




1,000 


019 


.... Lovel. ... 






3,340 


63 


100 


62-80 




1,900 


.. 0-37 . 


.... Levol. .. 






11,700 


2-21 


.... 2018 


106-69 




100 


013 


.... Level. .. 






36,000 


6-81 


210 


111-00 




170 


0-16 


.... Level. .. 






34,698 


... 4-66 


1-35 


71-28 




1,882 


0-36 


.... Level. .. 






11,000 


2-08 


1-10 


58-OS 




6,800 


MO 


0-88 


46-46 




30,200 


6-72 


1-00 


62-80 




6,000 


0-96 


0-40 


2112 




2,000 


0-38 


1-00 


62-80 




3,900 ,. 


0-74 


Level. .. 






3,000 


0.67 


0-80 


42-24 




4,00« 


0-76 


1-40 


73-92 




1,860 


0-36 


Level. .. 






3,500 


0-66 


1-00 


62-80 




260 .. 


0-05 


Level. .. 






6,000 


0-96 


1-60 


79-20 




189,340 


... 36-18 









Section 2 — 474^ to 486 mites, to Terminus at ICamsqmt Soj/. 

The laat of the Bleep grodiente ends at 474^ miles, where the altitude in 425 feot 
above Boa level, and that of formation at the terminuB 10 feet, malcing a fall of 416 
feet in 13^ miles. The descent is continuous, with variable gradieute, there being 
five leneths of the maximnm of 1 per 100, mailing together 3^ miles. The rest of 
the gniHients are eaav, with a considerable proportion of level. 

Tho works on these two sections of 52 miles through the Cascade Hountains, 
may be divided as fbllowa: — 18 miles of very heavy work, chiefly deep cuttings in 
i-ovli, embanking and bridging deep ravines, and a number of tunnels through nxk. 

These heavy worlce are cliiefly between the 438th and 456th mile, and in the 
short canyons between the 485th and 486th mile, and include the following; — 
List of Tmmela. 



No. 1, at 447^ miles,^ length .. 



3, 


« 4484 


4, 


• 449 


5, 


« 460 


6, 


•' 460 






«, 


" 461 


9, 


" 452 


10. 


« 456 


11, 


" 466 


12, 


" 462 


13, 


" 466( 


14, 


" 486 



. 1,300 i 

330 
, 1,760 
. 1,600 
770 
. 300 
. 400 
. 750 
. 1,050 
. 2,250 
, 800 
. 1,000 
. 560 
. 370 



Equal... 
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Tho principal bridges that will be required are : — 

At 438^ milea. — Elver Fanchnsco, a rapid stream, in a gorge 92 feet deep, 40U 
feet wide at top, 160 feet at bottom. 

440} mites. — Ravine 120 fe^t deep, 600 feet wide at top, sloping to a few feet 
at bottom. 

448 milc8. — Ravine 2))0 feet deep, 700 feet wide at top, and a few feet wide at 
bottom. 

448| miles.— Ravine 150 feet deep, 200 feot wide at top, 20 feet at bottom. 

450| miles. — Ravine 125 feet deep, '200 feet wide, on a bench 35 feet below forma- 
tion level of railway. 

454j mlies- — Second crossing of iho Salmon, gorge 150 feet deep, 600 feet 
wide at top; 200 feet wide at bench, 85 feet below the formation level of the railway. 

470} miles. — Third crossing of tl;o Salmon; formation of railway to bed of 
river, 68 foet, requiring 700 feet of bridging over tho river, and 800 feet in approaches 
40 feet high. 

472^ mitoB. — Snow-slide in ravine 25 feet deep, requiring a bridge of one span of 
200 feet. 

473J^ miles. — Snow-slide in ravine 28 feet deep, will require bridge of one span of 
200 feet. 

486 miles. — Thii-d crossing of the Salmon in canyon 80 feot deep, 176 feet 
wide. Will require a bridge of one span of 175 feet. 

Tbe corvatare on this section is 47 per cent, of the whole ; the sharpest curve 
is 966 feet radiuti. 

The timber is chiefly spruce, cedar and cottonwood of largo size on tho flats, and 
Douglas tir of good size andqaality on theslopes; all increase in size in descending 
towards the sea. 

Kamsquot Bay is six miles from the head of Dean Irtlet, and is well sheltered 
from tbe strong winds blowing up and down the valley. 

It hbs a frontage of over two miles in length, well suited for wharfage, and well 
sheltered, bat only a narrow bolt parallel to this for anchorage, ai tho water at a 
hhort dlstiince from the sboro becomes very deep. 

The Indians told us that ice forms from the bead of tho inlet down to this bay, 
and issometimos sufficiently strong on the bay itself to boar a man's weight ; but never 
below it, 

ALTEBNATIVE LINE FBOM TBK CHILACOH TO THE CASCADE MOUNTAINS 

This branches off from tht' line No. 6 near the junction of the valleys of tho 
Neehacoh and Slewai-t, 256 miles from Yellowhead Pass, and follows up tbe right 
bank of the Stewart in a westerly direction to ito confluence with the Necbaco 
at the 291st mile. The formation at tbe starting point is 2,003 feet above sea-level, 
and about forty feet above tho Stewart; while at the 29lBt mile the foi'mation 
is about forty-five feet above the river, and 2,133 above sea level; giving a rise in 
thirty-five miles of only 3j feot per mile, but the gradients are undulating and there 
are two miles of 1 per 100 rising westwards. 

The works on this section will he moderate, the excavations being principally in 
gravel. 

The principal streams to be bridged are the Cbilacob at the 257th mile; 160 
feet wide, and a stream fifty feet wide at the 'IGSni mile. 

From the Junction of tbe Stewart and Nechaco Rivers, tho valley of the latter 
takes a bend to the north-west ; to avoid this the line crosses over the plateau in a 
BO uth- westerly direction. 

From the 291st mile the line follows up the Yalley of the Kochaco to tbe 303rd 
mile, where it commences to ascend tbe hill-side, and at the 304th mile enters the 
Valley of Tsinktit Creek, which it follows to Tsinkut Lake at the 311th mile. Ele- 
vation of I^ako, 2,385 feet, and formation, 2,438 foot above sea-level. 



Digitized byGoOgIC 



In this diBt&Doe of twenty miles, the rise is 305 feet, with varying gradients ; 
there are two miles of 1 per 100 rising west. 

About four miles of this section will have heavy works, including J mile of pro- 
tection near tho 391at mile, whore tlie toe of the bank touches the river. Tho 
balance of the works will he light. 

There is a stream fifty feet wide to bo bridged at the 294th mile, .and Tsinkut 
Creek, eovonty-five feotwide, at the 307th mile. 

Prom tho outlet of Tsinkut Lake, the line passes along tho north sides of that 
and Nodki Lake, and to the south of Tschick Lake. It then crosses a rolling platoau, 
to the 332nd mile, where it reaches an elevation of 2,722 feet above sea level, and 
enters the valley of a stream fifty feet wido, flowing south-westwards to the Necbico. 

The gradients on this section ai'e undulating, with fonr roilos of I per 100 rising 
west, and 1^ mile rising east. 

On about six miles the works will be heavy, and on the remaining fifteen they 
will be light. 

At the 3l8th mile, Stoney Creek has to bo bridged ; it is 160 feet wide, but very 
shallow, and the bottom covered with boulders. 

Between the 3 1 1th and 321th miles, the telegraph trail is crossed and recrossed 
several times. 

After passing tho summit at the 332nd mile, the line ascends the valloy of the 
creek above-mentioned for twelve miles, and again enters the valley of tho Nechaco at 
the 344th mile. The elevation of formation at this point is 2,443 feet above sea level, 
being a descent of 274 feet in twelve miles; but as most of this has to he made 
between theSS&th and 339th miles, a gradient of 1 per 100 is required for about four 
roilee on this section there will be four miles of heavy work, and eight of medium. 
A stream 75 feet wide, is crossed at the 339th mile. 

On entering tho valley of ihe Ncehaco at the 344th mile, the formation is about 
100 feet above the level of the river. The line then runs in a south-westerly direction 
along the face of the side-hill, in tiome places two or three miles back fVom the river, 
to the 362nd mile, where it again approaches it ; elevation of formation, 2,664 feet 
above sea level. 

The gradients on this section undulate, and include 2} miles of 1 per 100 rising 
west ; and If miles rising east. 

There wilt he six miles of heavy works and 12 of medium, with very little rock. 
One ravine has to he crossed 80 feet high and 1,000 feet wido. It is probable, how- 
ever, that the gradients could be improved, and the work reduced by running the 
line on low benches close to the Nechaco Biver. Tho river fiows through a canyon 
for 5 miles above this, and it was found necessary to run the line on the sido hill 
sometimes upwards of 200 foot above tho stream, as far as tho 370th mile. 

The gi-ndients on this portion ai-o easy and undulating, and tho work:^ will be 
mcKloi-ato, the cuttings being principally in gravel, There are no s' roams of impor- 
tance to be bridged, Dut one ravine has to be crossed 110 foot deep and 1,000 feet 
wide. 

At the 370tb mile the formation is 2,651 feet above sea levol, and about 60 feet 
above the river. The line keeps close to the river, and follows it up to Nahtalous 
Lake at the 387th mile, where the elevation of formation is 2,665 feet above sea 
level. 

The gi-adinnts are easy and undulating, and the work will he moderate, there 
being only a small percentage of rock. About one milo of protection work will he 
required, out it is probable this could be avoided if a revised survey weie made. 

At the 370tb mile a stream 50 feet wide is crossed, and another of the same size 
at the 380th mile. 

The elevation of Xahtaleus Lake is 2,658 foot above sea levol, and the line 
skirts along its south-eastern shore to the 39.'trd mile with easy undulating gradients j 
the works will be rather heavy. The cuttings are principally in gi-avel, but 
some protection works will he required on bays of tho lake. 

Thero are no sti'eams of any consequence to be crossed on this length. 
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After leftving Kahtaloas Lake, at tbo 393rd milo the line follows np the Entiaco 
Biver, raachinf; Bntiatet4ichiick Lake nt the 408th mile— oloration 2,981 feet above 
Boa levot, showing a i iso in 16 miles of 323 feotr-but on account ot canyonR on the 
river, anduiating grndients have to bo used, including 6 miles of 1 per 100 rising 
west, and 1 mile rising east. 

The excavations will be heavy, and genernlly in rock. 

The Entiaco Eiver, 100 feet wide, is crossed 15 times, and will probably require 
to bo bridged thii'teen times. 

Krom the 408th mile the line follows the north western side of Gntiatetuchnck 
Lake to the 416th mile, keeping well up on the slope to avoid blutT's on the margin 
of the Lake ; and then up the Kntlnco ^vor to the 418th mile, where it leaves it. 
In this distance the gradients undulate, and have 1^ mile of 1 per 100 grade rising 
east. 

The oattings will not be loop but a large proportion of thom will be in rock. 

The Entiaco River is crossed twice between the 416th and 418i>h miles, but this 
can bo avoided by tin alteration of the line. 

The divide, bctweun tbo watorsof the Nochaoo flowing eastward to the Fraser 
River and those flowing westward to Dean Channel, occurs at the 430th milo and is 
3,100 feet above sea level, the formation at same point being 3,105 feot. The ascent 
fi-om the 416th mile to tho summit is 106 feet, but the line follows a depression in the 
plateau with undulating gradients and at the 433rd mile attains an elevation of 3, 147 
tbet above sea level. There are two miles of a gradient 1 per 100 rising west and 
half milo rising east. 

Tho works will be moderate, the cuttings being in gravel with a dmall propor- 
tion of rock. No streams are crossed which require bridging. 

Atler passing tho summit the line turns to the west and follows the north bank 
oFQualcho Lake and the creek of the same name to tho 448th mile, where it crosses 
to tho south bank and continues on that side to the 4dOth mile. Here the formation 
is 2,768 feet above sea level, showing a descent in 20 miles of 337 feet, nearly all of 
which is made after passing the western end of Qaalcho Lake at tho 437th mile, sn 
that there are 6 miles of a gradient of 1 pe^ 100. 

Tho works for abont i miles on Qaalcho Creek wili he heavy, and the rest 
medium with little or no rock. The only stream to be bridged is Qaalcho Oreek, 60 
feet wide at the 448th mile. 

From the 450th mile the line bends to the south, passes close to the shore of 
Tsigutlat Lake at tho 454th mile and descending tho valley of Iltasyouco Kver to ita 
junction with the Salmon River, crosses the latter, and rejoins the line last described 
at the 445th mile on that line and the 463i-d on this. 

The elevation of this point is 2,465 feet, being a fall of 303 feet in 13 mile;, on 
1 3} miles of which the gradient is 1 per 1 00 rising east. 

On this section there will be abont five milos of heavy work, and on the balance 
the works will be moderato. 

The Iltasyoneo is crossed at^451^ miles, and again nt the 456^th mile— it is 
200 feet wide in each place ; the Salmon River is crossoj at 4G1^ miles, in acanyon 
150 feet wide with perpendicular walls of rock. 

A loop line was explored, diverging from the line just described at the 257th 
mile, which, after crossing the Chilacoh River, asueod^ rapidly till the level of the 
plateau is gained, and then it follows a very direct course to Tsinkut Tiake, where it 
rejoins the line surveyed at the 311th mile, saving about 12 miles in distance. 

For the first four miles, till the plateau is reached, the gradients would be steep 
and the works heavy. Afterwards, the line runs throagh a flat country with numer- 
ous lakes. The gradients on this part would be undulating, and tho works light. 

Between the 3531^1 and 371st milos a loop line was surveyed by a parallel valley 
which would cut off a bend of the Nechacoh and shorten the line, five miles. This 
line, however, would entail a local summit 100 feet higher than the line before 
described, requiring steeper gradients and about four miles of heavy works. There 
is also a ravine to be ci-ossod 1,200 feet wide and 100 feet deep. 
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There was an explorstioD made for an alternative line, which would turn to the 
westwai-d of the 419th mile, follow up Tizick Creek to Tizick Lake, and after 
paBBing ovei- the summit at an elevation of about 3,050 feet above sea level, would 
descend by Natouza Lake and a cross valley lo Qualuho Creek, whore it would rejoin 
the line before described at the 445th mile. The summit would bo about SO feot 
lower than that surveyed, and the gradiont» and works probablyeasier, but the length 
ftbont the same. 

The two alternative lines first mentioned would, if both were adopted, shorten 
the distance about 17 miles, making the total length of the line almost the same as 
that by the Blatkwater. 

The timber throughout consists of block pine and poplar, with Douglas fir on the 
ridg08, spruce in the swamps, and a few cotton-woods on the banks of the streams. 

The Indians have several small gardens on the shores of Nooiki and Tachick 
Lakes and Stonoy Civjek, in which they gi-ow potatoes, carrots and turnips. They 
also keep a number of milch cow:^. This can be done to advantage, as a large propoi*- 
tion of the country between the 3Uth and 321th miles consiats oTopen prairies with 
a luxuriant growth of grass of various kinds. 

I have the honour to be. Sir, 

Your obedient servant, 

MARCUS SMITE. 

SAMDFOBD FLKMINa, "Esq., 
Engineer in Chief, 

Canadian Pacific Railway. 
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APPENDIX U. 



The Colonial Secretaiy to the Goveriwr-Cfeneral of Canadn. 

DowNiKQ Stobit, 3rd January, \8TJ. 

Mr IjORD, — With roference to ray despatch, No. 347, of the 30tli NoTember, I 
have the honoar to transmit to your IJordship the enclosed copies of letters from the 
Admiralty, forwai-ding the answers of vanoos naval officers to cortaiD qaostions 
propoandcd by Mr. Sandfoi'd FiominKVoIatinK to the eelectiOD of a eito on the Pacific 
coaat of a torminiia for the Canadian Pacific Railway, 

These papers will no doubt be communicated to Ur. Fleming, who has recently 
roturnod to Canada. 

I am, &c^ 
(Signed) CABNAETOJf. 

Go 7e r no r-Gc n ral , 

The Right Honourable 

The Earl of DuFmBiN, 

K.P.,G.C.M;6.,KC.B. 



The Admralty to the Cohnial Office. 

Admibaltt, 2Ttb December, 187ti. 

Sib,- —I am commanded by ray Lords Commissioners of the Admiralty to send 
you herewith, for the information of the Earl of Carnarvon, the answers which have 
been received from the naval officers named overleaf iis to the best site for the 
terminus of the Canadian PaciHc Railway on the Pacific Coast. 

I am, Ac., 
(Signed) VSRNON LTJSHINGTON. 

The Under-Secretary of State, 
Colonial Office. 

Vice-Admiral Hon. A. Coch&ani, 
Rear Admiral G. H. Richabds, 
Captain W. Ghahah, 
IJentenant W. Collins. 
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Admiral Cochrane to the Admiralttf. 

United Skeviok Club, 

Pall Mall, S. W., 2(Hh Deeomboi-, 1876. 

Sib, — In reply to your letter of the ISUi inatant, containing direcfiona to for- 
ward replieu to certain queries by Mr. Sandfoi-d Flomiiig, Chief Engineer of the 
Canadian Pacific Railway, relative to the question of a site for the terminua of tbo 
line on the PaciSc Coast, £ have the honour to i-equeat thnf you will be plooaei to lay 
before the Lords Oom mission ere of the Admiralty my replies forwarded herewith to 
the qneetions asked. 

I have the honour to be, Sir, 

Tour obedient Horvaot, 

ARTHUR A. COCHRANE, 

Vice-Admiral. 
To Roar Admiral BoBiaT Hall, C.B , 
&o., &o., &c.. 

Secretary of the Admiralty. 



Admiral SieKards to the Admiralty. 

24 Warinoton Crbsckkt, 

20th December, 1878. 

Sib, — I have the honour to acknowledge your lettor of the ISib inaL, requesting 
that I will reply to certain queries by the Chief Engineer of tho Canadian Pacific 
Railway. 

I beg to return the paper containing these qnorios with such ropUos an tho moans 
at my disposal have onabied mo to offer. 
I am Sir, 

Your very obedient aorvant, 

GEO. HENRY RICHARDS, 

Setired Bear Admiral. 
The Socretaij of tho Admiralty, 
London. 



Captain Graham to the Admiralfy. 

H.U.S. " Bbitasnia," 

Dartmouth, 17th December, 1877. 

Sib, — I have the honour to transmit herewith iho pamphlet cDntiiining Mr. S. 
Fleming's observations and quorioa ; together with anawera ihei'oto, fuundod on the 
best of my knowledge. 

I havo the honour lo bo, Sir, 

Your obedient servant, 

W. GRAHAM, 

Capiaitu 
Tho Socrotaiy of tho Admiralty, 
London. 
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Zieutenant Collins to the Admralty. 

HJtS. " Ckocodile," 

FoBTSuouTH, 18th December, 1876. 

Sir, — In reply totheCommaDder-in-Chiefs memoraiKliim of the 14th instaDt, od 
Admii-ulty letter, 

1 have the honour to state that although I vas some time aorvins in the waters 
of British Columbia, and was to n certain extent mixed an with the (^nadian Pacific 
itailwaj, I am unable of my own knowledge to give such replies to the queries as 
would be nsei'ul to Mr. Fleming, and satisfactory to myself; but should I be furnishod 
with alt the plans and charts, 1 would then be able to answer such qnestions as refer 
to distances, and would do so to the best of my ability. 

I have the honour to be, Sii', 

Your obedient servant, 

W. COLLINS, 
Senior Lieutenant. 
Admiral Georob Elliot, 

Commander-in-Chief. 



Admiral Farquhar to tlie Admiralty. 

Cabloqie, Kjnoardini O'Nkil, 

20th December, 1876. 

Sir, — In compliance with their Loixlsbips' directions, contained in year letter 
marked U, and dated the 13th instant, I now return the pnpor emanating from tbo 
Colonial Ot&co, with such answers to Mr. Sandford Fleming^ queries as I am able to 
give, only regretting that the answers are so indefinite. 

I- have the honour to be, Sir, 

Your very obedient servant, 

A. FAKiUHAR, 
The Socrotai-y of the Admiralty, Yice-Admiral. 

Whitehall. 



The Admiralty to the Colonial Office. 

AoMiELiLTr, 2<>th December, 1876. 



Sir, — I am commanded by myLorda Commiasionersof the Admiralty to send yoa 
herowitti for the information of the Earl of Carnai-von, a letter from Vice-Admiral 
A. Farquhar, with such answers to Mr. Sandford Fleming's queries as ho is able to 
give rolativo to tho silo for tho terminus of the Canadian Pacific Railway on tho 



I am, etc., 
(Signed) VERNON LUSHINGTON. 



Tho Under-Socretarj' of State 
for the Colonics. 
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The Cotonial Secretary to the Gooenwr General. 

DowNTNa Street, 6th Jannary, 1877. 

Hr LoED, — ^With i-eforcnce to my despatch, No. 4, of the 3rd instant, I have Uio 
honour to transmit to you a copy of a fartnor lettor from the Admiralty forwarding 
answers from Commander Pender to Mr. Sandford Fleming's questions relating to 
the site for the tei-minus on Uie Pacific coast of the Canadian Pacific Railway. 



Governor General 

The Bight Honourable 

The Earl of Duffebin, 

K.P., G.C.M.G., K.C.B. 



I have, etc., 
(Signed) CAKNARVON. 



The Admiralty to the Colonial Office. 

Adhiraltt, 4th January, 1877. 

Sib, — I am commanded by my Lords Commissioners of the Admiralty, to send 
yoa herewith, for the information of the Earl of Carnarvon, the report of Stafi*- 
Commander Fender, the chief naval assistant in the Hydrographical Department, as 
to the best site for the terminus of the Canadian Pacific ilailway on the Pacific 
coast. 

Staff-Commander Pender, from his experience as a euiToying officer in British 
Columbia for many years, is well qualified to give an opioion upon the several points 
specified in the printed memorandum of Air. Fleming's inquiries. 

I am to add that the Colonial Office has now been supplied with all the answers 
and reports culled by this Department from the naval officers who, in their Lord- 
ships' opinion, were most likely to be able to give useful information on the subject. 

I am, &c., 
fSigned,) ROBERT HALL. 

The Under-Secretary of State, 
Colonial Office. 



The Cotonial Secretary to the Governor General. 

DowNiNO Street, 7th April, 1877. 

Mr Lord, — ^With reference to your telegram of the 13th March, and to my reply 
of the 17th March, I have the honour to transmit to you herewith, for cammunica- 
tion to your Government, the replies which have been received througJi the Boai'd of 
Admiralty from Captain Cator, R.N,, of IIui- Hajesty's ship " Defence," (late of Her 
Majesty's ship " Scout,") to Mr. Sandford Flemiug's queries as to the sito for the 
terminus of the Canadian Pacific Railway on the Pacific coast. 

I have, 4c., 
(Signed,) CARNAEVOJT. 

Crovemor General, 

The Bight Honourable 
The Earl of Dufterin, 

K.P., G.C.M.G., K.C.B, 
25 
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, The Engineer in Chief to the I'inance Minister of Catuula. 

LoNDOH, 6th November, 18T6. 
My Deab Sie, — 

***** 

There is one braoch of the subject i-oepcctinff which I had hoped to gain valnablo 
information while in Englaud. Tho officers of Her Majesty's Bavy on the Pacific 
uoaet, have, for many yeare, had opportunities of acquiring important knowledge of 
the several harbours whore the land linos are projected to terminate, the approaches 
thereto from soawai'd, as well as tho anchorage for vosselB at diflfoi-ent pomta along 
the coast. 

1 have not been able, bo far, to obtain the desired information, but it is manifoEtly 
so important that every effort should bo made to procute it. Jt is clear that no lice 
through tho mountains, however satisfactory in ovoiy oLber respect, could be viewed 
with favour, unloss it led to an eligible harbour and terminal point on tho coast. 

The Admiralty must be in possession of full infbrmation on this head; and I 
would suggest that application bo made, in tho proper quarter, in the name of tho 
Canadian Government, for all i-eports, plans, charts and other documents which may 
exist. 

Tho information is of very gi-oat importance, if not indispensable, to enable the 
Government properly to arrive ut a decision with regard to the terminus and tho lino 
which the railway should follow. 

Tho Bcvei-al points on the coast of the mainland, where land lines, which wo 
have under examination, terminate, arc as tollows: — 

1. BuiTHi-d Inlet. 5. Dean Inlet. 

2. Howe Sound. 6. Kitiopo, Gardner Inlet 

3. Bute Inlet. 7- Komano, Gaidnor Inlet. 

4. Bentinck Arm (North). H. River Sltoona, 

The application should, however, not be confined to information respecting these 
points; it should embrace all that \» known with regard to tho various inlets and 
waters of the Pacific coast within the limits of British Columbia, 

I am, my doai' Sii*, 

Yours feithfullly, 

SANDFOBD FLEaUNG. 

The Honorable 

B. W. Cabtwbiqht, 

Finance Minister of Canada, 



The Engineer in Cldef to the Under Seerelarff. 

27 Belsize Pakk Gabdens, N.W., 

liONDON, 29th November, 1876. 

Sir, — The Hon. Mr. Cartwright, Finance Minister of Canada, requested me to 
examine tho charts of the coast of British Columbia, which you obtained from tho 
Admiralty a few days ago; and, in case it should appear that suffloient information 
was not tUrnisbed, with a view to the selection of a terminus for the Canadian Pacific 
Bailway, I was further ret^uosted to apply to you, in the hope that you might bo able 
to obtain it. 
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Tho charts pliicod in my handa do not furnish all tho information reqnired, I 
callod at yoiii- office yostci-day to explain what was wanted. T had not the good 
fortune to see youi-aolf pci-sonally, but tho gentleman to whom I was roforrod con- 
Qurrod in tho suggeation that I should draw up a sofioa of questions, to be submitted 
to all tho officers, within reach, who have baen in command of Her Majesty's ships of 
war on tho North PaciliG Station, and who have had opportunities of acquiring iafbr- 
mation and forming opinions on tho subject. 

I have now proparod a series of twenty-eight questions, with Bomo prolinunary 
remarks, explanatory of their object. Thoy are framed with a view of oiioiting all 
tho informntion whit^li tho Government of Oanatla roquiTO to enable them to come to 
a speedy determination on this important bubjcct. I i-ospoctfniiy snbmit thorn for 
your consideration. 

I am. Sir, 

Your obedient servant, 

SANDFORD FLEMtNG, 
Engineer in Chief, Canadian Pacific Railaay. 

R G. W. HKEBBaT, 

Under-Secretary of State for tho Colonic.", 

Obteroations and queries by Mr. Sandprd Fleming, Chief Engineer of the Canadian 
Pacific Railway, relating to the question of a site for the Terminvs on the Une of the 
Pacific Coast. Submitted through the Colonial Office to the Admiralty, London, 
December, 1876 :— 

The Government of Canada has undertaken to establish a lino of railway fi-om 
tho Atlantic aide of North America to tho const of British Columbia, and has, during 
the past five or Eix yeai-s, made extonsivo explorations acrosB the continent, with 
tho view of reaching the Pacific Coast by a practicable and favourable lino. 

Several routes, more or loss practicable, have been discovered, and it is now 
important to obtain full information respecting the harbours, anchorages and 
approaches fVom tho ocean, in order to select the most eligible terminal point for the 
railway on the Pacific Coast. 

The railway lines which have been pi-ojocted across the Hocky Uonntain zone, 
touch the navigable watore of tho Pacific at the following inlets : — 

1. Bui-rard Inlet. 

2. Howe Sound. 

3. Bute Inlet. 

4. Bentinck Arm, North, 
6. Dean Inlet. 

6. Gardner Inlet, 

7. Skeena River. 

In order that information may bo elicited from competent authorities to guide in 
selecting a suitable terminal point (or the railway, it is considered advisable to 
solicit written replies to a series of questions herewith presented. 

It may be stated that while the immediate object of the proposed undertaking is 
to connect the Pacific Const with the existing Canadian raifway system on the 
Atlantic soaboai'd by a Hoe wholly within British territory, it is of primary impor- 
ance to select such a route and western terminus as will best command traffic, in 
order that the railway may ultimately become self-sustaining, or as little burdensome 
as possible. 

No local traffic now exists in any portion of the vast territory to be traversed 
by the railway commensurate with the cost of the undertaking; it is the more 
important, therefore, to give due consideration to " through trade," and in estab- 
lishing the railway, to select such a route and terminus as will afford the greatest 
possible facilities for successfully competing with foreign routes for ocean-bomo 
ti-affic. 
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Tho coaat of the mainland of British Colambia extends from the 49th paraUel of 
latitade to the SOth. Within these limits the seven inlets above mentioned are 
sitoated. This extensive coast may be reached from the open ocean by three maia 
passages or channels, as follows : — 

1st. A Boathern channel, extending between the coast of the United States and 
the southerly coast of Vancouver Island. 

2nd. A northern channel, extending between the Qaeen Charlotte Islands and 
Alaska. 



Ocean-bome traffic may roach tho coast of the mainland of British Golnmbia 
through either of these channels, and the first consideration which presents itself is 
with respect to the one whose geographical situation is most f^TOnrabie for that 
description of trade. 

Information on this head may be famished in connection with questions Nos. 
1, 2 apd 3. 

It will be observed in the questions which follow, that attention is drawn to 
some details in connection with the more northerly inlets. This is dne to the incom- 
plete character of the charts of the coast north of Tancouver Island. 

Questions. 

Quegtion 1. — What is the distance from a common point on the Asiatic coast, say, 
Yokohama, to the centra of the Southern Channel, on a une drawn from Cape Flattery 
to Point Bonilla? 

Question 2. — What is the distance from Yokohama to the centre of the Middle 
Channel on a line drawn from Cape Scott to Cape St James? 

Questioa 3, — What is the distance from Yokohama to the centre of the Northern 
Channel, on a line drawn from Cape Knox to Cape Jtluzon ? 

Question 4. — What is the distance from the centre of the Southern Channel, 
(point defined in question No. 1) to the head of Burrsrd Inlet; and also to English 
&y ? How much of lbe?e distances would ocean-going ships require to be towed ? 

QuSMtion ft. — What is the distance from (poiut defined in No. 1) Southern Channel 
to ttie head of Howe Sound ? How much of this distance would sailing ships, under 
ordinary circumstances, require to be lowed ? 

Qvestion 6. — What is the distance from Southern Channel (point defined in No. 1), 
to Waddington Harbom-, Buto Inlet ? How much of this distance would sailing ships 
require to be towed ? 

Queetion 1. — Would tho course of vessels to Burrard Inlet, Howe Sound ot Bute 
Inlet, as alluded to in Questions Nob. 4, ft and 6, in the event of hostilities with the 
United States, be exposed so as to render the approach to the tonninus difficult or 
hazardons ? 

Question 8. — At what minimum distance would vessels have to pass San Juan 
Tetand or other islands or coasts of the Unit«d States, in tboir passage by tho Sonthem 
Channel to Buirai-d Inlet, Howe Sound or Waddington Harbour. 

Question 9. — Could large sea-going ships, approaching by the Middle Channel, 

Suss without danger or difficnity through by Johnston's Strait to Burrard Inlet, 
[owe Sound, or Waddington Harbour? 

Question 10. — What is the distance from the Middle Channel (point defined in 
Question 2) to Bairard Inlet? How much of this distance wonid sailing ships have 
to be towed ? 

Question U. — What is the distance from the Middle Channel, (point defined 
No. 'i) to Howe Sound ? How much of this distance would sailing ships require to 
be towed? 

Question 12.— What is the distance from the Middle Channel (point defined No. 
2) to Waddington Harbour? How much of this distance would sailing ships require 
to be towed ? 
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^teetion 13. — What ia the dietaDoe from the Middle Channel (point defined in 
Question 2) to the head of North Bentinck Arm, vid Fitzhugh Sound? How much 
of this distance would sailing ships, under ordinary circumstances, require to be 
towed? 

Qaeation 14. — What is the distance ft-om the Middle Channel (point defined No. 
2) to North Bontinck Arm, vid Hilbank Sound ? How much of this distance would 
sailing ships require to be towed ? 

Quasa'wi 15, — What is the* distance fi^)m the Middle Channel (point defined 
Question 2) vid Uilbank Sound, to the anchorage near the head of Dean Chanoel, and 
how much of this distance would sailing ships require to bo towed ? 

Question 16. — On the coast north-westerly from Milbank Sound the chai-t indi- 
cates anchoi'ages at Moiria Bay, Cockle Bay, and at Fort Blakeney. Also, on the 
course to Dean Channel imd North Bentinck Arm, at Hampden Bay, and at Port 
John. Are you aware of other anchorages in these watei-s ? 

Question IT. — What is the distance from the Middle Channel (point defined in 
Question 2) to the anchorage opposite Triumph Bay, Garden Inlet, vid Milbank 
Sound and Finlaysoo Channel ? How much of this distance would sailing ships 
require to be towed ? 

Question 18. — Besides the anchorages at Milbank Sound, mentioned in Question 16, 
the chart indicates, on the course referred to in Question 17, anchorages at Nowish 
Covo, Elomtoo Passage, Carter Bay, Swanson Bay, Ehntze, Aaltanhash, Klekane, 
Fisherman's Covo and Bishop's Cove. Are you aware of other anchorages in these 
waters? 

Question 19. — What is the distance from the Northern Channel (point defined in 
Question No. 3) to the anchorage at Triumph Bay, Gardner Inlet, vid Principe 
Channol, Cridge and Vemey Passages? How much of this distance would it be 
nrcessar}' to tow sailing ships ? 

Question 20. — By the route described in the last question, the chart indicates- 
anchorages at Port Canaveral, Port Stephens, and at (>jghlan ; are you aware of 
other anchorages in those passages ? 

Question 21. — What is the distance fi-om the Northern Channel (point defined in 
Question No. 3) to Triumph Bay anchorage, Gardner Inlet, vid Brown Passage and 
Grenville Channel? How much of this distance would sailing ships require to be 
towed ? 

Question 22. — Along the route described in last quostion, the chart indicates 
inside of Brown Passage, anchorages at Qlawdzeet, Befuge Bay, Cardena Bay, 
Stewart Anchorage, Klewnuggit Inlet, Lowe Inlet and Coghlan Anchorage. Are you 
aware of other anchorages in these waters? 

Question 23. — What is the distance between the anchorage opposite Triumph Bay 
and ihe anchorage at Komano, Gardner Inlet? 

Question 24. — ^What is the distance from the Northem Channel (point defined in 
Question 3j to Port E3sington,noartheentranco to EivorSkeena viif Brown Passage 7 
How much of this distance would sailing ships require to be towed ? 

Question 25. — Arc you aware of other anchorages than those already mentioned, 
inside of Brown Passage and that in North Skeena Passage? 

Question 2S. — Generally, are there any objections of a climatic nature to any of 
the seven inlets herein specially alluded to, such as obstruction fi-om ice ? If so, to 
what extent do thoy exist in each case? 

Quation 27. — Mention any special advantages or disadvantages appertaining to 
any of the^oven inlets hei-cin alluded to, which have not been touchea upon in the 
foregoing questions, and your replies thereto. 

Question 28. — Having rega id to naval and commercial consideration?, mention 
the point on the coast which api>eai'B to you the most suitable fbr the railway termi- 
nus, and designate the other points to which reference has heroin been made, in the 
order of preference. 
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The Admiralty has famished, throagh the Colonial office, iho replies which follow 
from the undoi-mentionod naval officei'S : — 

YiGE-ADuiaAL Hon. A. A. Cochbahe. 

RdAR-ADMiaAL C. E. ErciTARiia. 

Vicb-Admirat, a. Fahqdiiar. 

Captain E. P. Cator. . 

Captain W. Graham. 

Staff Commander D. Pznder. 

likdtenant w. collins. 



Question 1. What is the diatanco from, a common point on the Asiatic coast, say, 
Yokohama, to the centre of the southern channel, on a lino drawn (Vom Cape Flattery 
to Point Bonitla? 

^^p&M— Admiral Cochrane 4,300 miles 

AnMERAL RicHARns 4,115 " 

Admiral Farquhar " 

Captain Graham 4,103 " 

Captain Oator 4,300 " 

Commander Pender 4,300 " 

lledtenant collinb " 

Question 2. What is the distance from Yokohama to the centre of the Middle 
Channel on a line drawn from Cape Scott to Cape St. James ? 

SepUts — Admiral Cochrane 4,000 miles 

Admiral Richards r 3,870 " 

Admiral Farqdhar " 

Captain Graham 3,856 " 

Captain Cator 4,052 " 

Commander Pender 4,000 " 

Liectenant Collins " 

Question 3. What is the distance {tarn Yokohama to the centre of the Noi-them 
Channel, on a line drawn from Cape Knox to Cape Uiizon ? 

Replies — Admiral Cochrane 3,820 milea 

Admiral Eichards 3,694 " 

Admiral Farquhar " 

Captain Graham 3,678 " 

Captain Cator 3,893 " 

Commander Pender 3,820 " 

Lieutenant Collins " 
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H^l 



Question i. — What ib the distance from the centre of the southern channel, 
(point defined in question So. 1.) to the head of Biirrurd Inlet ; and also to Knglisb 
^y ? How much of these distances would ocean-going sailing ships require to be 
towod? 

ItepUes — Admiral Cochrane. — 140 and 120 miles respectively. 

Aduieal Bicuakds. — 165 to head of Inlet. Towage, 90 miles. 
" . 145 to English Bay. Towage 70 miloa. 

All things being equal, English Bay is the natural tei-minus on the 
Pacific shore; much, indeed, might be profitably sacrificed on the 
land route to secure this good anchorage, convenient in oil respects. 

Adhibal Fabqduab. — Distances not accurately known, but ocean-going 
sailing ships could not be depended on to sail further than the 
entrance of Hai-u Channel, although, doubtless, with fair winds and 
favourable weather, they might sail to English Harbour, at Uie 
entrance of Burrai'd Inlet. 

Captain Graham. — 16S and 140 miles. 

Captain Caiob. — About 142 miles to Port Jfoody, and 130 miles to 
English Bay. To be towed through Haro Straits (50 miles) and 
from English Bay to Port Moody (12 miles). — li.B. Sailing ships 
frequent^' make this passage under sail to English Bay and also 
to Fort Nanaimo and Depai-ture Bay. JNearly two-thirds of the 
sailing ships nso the Bosai-io Straits (American Territoi-y) and 
some the Haro Straits. 

CouuANDBR Pender. — 142 and 122 miles respectively. Towage tVom 
Race Bocks, or 90 and 70 miles respectively. 

LiBUTBNANT COLLINS. — 

Question 5. — What is the distance from (point defined in Ko. 1) southern chiuinol, 
to the head of Howe Sound How much of this distance would sailing ship^, under 
ordinary circumstances, require to be towed ? 

SepUea — Admiral Cochrane. — 14ft miles. 

Admiral Bichardb. — 165 miles. Towage 90 miles. 

Admiral Fabqubar. — Distances not accurately known, bat the same 

answer as given to 4, as regai-ds ships, being towed, applies to 

Howe Sound. 
Captain Graham, — 215 miles. Towage 30 miles. 
Captain Cator. — About 150 miles. To bo towed through Haro. The 

whole distance can be under sail. 
Commander Pender. — 145 miles. Towage about U5 milerf, or from liaco 

Bocks. 

LlEDTENAHT CoLlINB. — 

Question 6. — What is the distance from southern channel (point defined in No. 1), 
to Waddington Harbour, Bute Inlet? How much of this distance would sailing ships 
require to be towed ? 

Bej^ies — Admiral Cochrane. — 245 miles. 

Admiral Ricilards. — ^270 miles. Towage 195 miles. 
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Abhiral Fahquoar. — Distance not accuratolv knowD, butsame answers 
aa given to Nos. 4 nnd 5, apply to Bate Inlet. 

Captain Gkaham. — 300 miles. Towage 40 miles. 

Captain Cator.— Aboat 260 milos. To he towed throagh Haro Straits 
(60 miles) and from Sutil Cliannel (oiTSt. Mary's Island) to Wad- 
dington Harbonr (M miles). The whole distance can be done under 
-sail. 

ComiANiiRR Pender. — Z4& miles. Towage about 196 miles, or from 
Bace Socks. 

M)te. — ^The distances from Nos. 4, 5 and 6 are through Active 
Faas. If the passage between Saturna and Fatos Islands 
were used, the distances would, in each case, be 10 miles 
longer. 
LiiUTSKAKT Collins. — 

Quettion 7. — ^Wonld the coarse of vessels to Barrard Inlet, Howe Sound or Bate 
Inlet, as alluded to in Quostjons TSos. 4, 6 and 6, in the event of hostilities with the 
United States, be exposed so as to render the approach to the terminus difflcnlt or 
hazardoas ? 

Replies, — Admihal Coosbane. — If the Americans had command of the sea, the 
approach of vessels to the terminus on the coarses named woald bo 
hazardons. 

Admieal fiicHARDs. — Yes, if the tJnited States had a superior naval 
tore©. 

Admiral Farqdhab. — Yes, unless an inner channel, outof roach of gone 
placed on the Island of San Juan, is found navigable. 

Captain Graham. — Whether difficult or hazardous would depend upon 
the naval force of the United States in the locality. 

Captain Catob. — ^Yes; certainly, as tbeyhave to pass through Haro 
Straits, where thoy wonid m within range both day and night, into 
the Straits of Geoi-gia. 

CoMHANDEB FENDEa.— Juan dc Fuca Strait, under these conditions, would 
be somewhat similar to the British Channel. The strait is eight miles 
across at its nari-oweat part, between Bace Bocks and Point Ange- 
les, and ten miles wideat the western entrance. On the Vancouver 
or British shore, ships of war engaged in protecting commerce could 
find at Barclay Sound, Port San Juan, Beech er Bay, Peddar Bay, 
Boyal Boad, Eaquimalt and Victoria Harbours, and in the Haro 
Strait in Cormorant Bay. On the Amorican shore, Neoah Bay, five 
miles within Cape Flattery and Port Angelos, opposite Race Bocks, 
wouid correspond with Fort San Juan and Beecher Bay on the 
Vancouver shore. 

LiiUTKNAMT Collins. — 

Question 8. — At what minimum distance would vessels have to pass San Juan 
Island or otber islands or coasts of the United States, in their passage by the southern 
channel to Burrard Inlet, Howe Sound or Waddington Harbour? 

M^Ues. — ^Admiral Coobhane. — ^About five miles. 
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Admisal Bichakdb. — Ships need not pass as far off as within three miles 
of San Jnaii, butthey mQHt p^iss withio two miles of Staart and 
Cftto Islands, unless indeed they take the inner channel along the 
coast ot Yancouver Island ; and the passages from these channels 
into the Strait of Georgia are dangeraus, and they would not be 
used nnleas in case of emergency. 

ADJIIRA.L Farquhab. — Distances not uocurutely knows, bat the binff on 
the north end of San Jnan, armed with heavy gnns, would command 
the passage. Rosario channel is wider, but both aides belong to 
the United States. 

Captain Grahah.— Four and a-half sea miles from San Juan. 

Captain Catob. — About 2^ miles from San Juan, as far as I can recollect, 
and close to Stewart and Waldron Islands, the two last, I believe, 
belong to the United States. The anchorages at Waldron Island 
are ft-equently used by sailing vessels passing to and from Haro 
Sti-aits. 

CouiCAKDEB FxNiiiB. — ^Not necessai-jly within five nautical miles (of 
6,080 feet) ; Zero Rock in Haro Strait being that distance ftom 
the nearest part of San Juan Island, and there is even a passage 
westwai'd of the rock (ZeroJ or between it and Tanoonver Island 
shore. 

LiiUTiNANT Collins. — 

Question 9. — Could large sea-going ships, approaching by the middle channel, 
pass without danger or difflcnlty through by Johnston's Strait to Burrard Inlet, 
Howe SoundjOr Waddington Harbour. 

BepUes. — Adxibal Ooghsank. — No. 

Aduibal Biohabds. — The approach would always be attended with 
Bomedanger, especially dsring the frequent fogs, 

Adhikal Fabquhab. — As I have not passed through Johnston's Strait, I 
cannot, from personal experience, speak as to its facilities for navi- 
gation, bat I have unilerstood from officers under my orders that 
the navigation is intnoat« and diflScuIt for large vessels (even 
steamersj, and impracticable for ocean sailing vessels. 

Captain Gbahak. — ^Tes. 

Captain Catob. — Yesseis could pass with a commanding breeze from 
the weetwanl, bat other than that, the approach to Johnston's 
Straits would be exceedingly hazardons. Vessels going through 
Johnston's Straits and Discovery Passage, would have to pass Soy- 
raour If arrows, and I certainly would not recommand their attempt* 
ing it without steam, as the tides run with great velocity. 

When in H.H.S. " Scout," after passing Seymour Narrows and 
^ fram thence to past Cape Uudge (Yaldes Hland) under steam with 

the current, we went over the ground over 20 knots per hour. 

The United States steamship of war, "Saranao," 2,000 tons, 
676 H. F. nominal, when passing through Queen Charlotte's Sound, 
became unmanageable in consequence of the strong tide, was swept 
on shore and totally losL 
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CoiLUANDER Pbndks. — ^It wuuid Qot be impossible, but woald bo 

attended with an aggravated amount of nsk aod delay. 
LiKuiENANT Collins. — 

Qaesiion 10. — What is thedistaaoe from the middle ebaanel (poiut defined in 
Question 2) to Bnrrard Inlet ? How much of tbia distance would sailing ships 
require to be towed ? 

Replies. — AuMiBAL Cochrane. — 320 miles. 

Admiral Richards. — 320 miles ; towage all the way, generally. 
Admiral Faeqdhail — I cannot answer this question (No. 10) with any 

degree of accuracy. 
Captain (t&aham. — 280 miles. 130 miles. 

Captain Oatok. — About 260 miles. To be lowed 160 miles, from ontrauce 
■ of Uiddle Channel to Oyster Bay, south of l>iscoTery Fassago ; the 

i-eat of the distant^ can be done under sail. 
CouuANDKR Pender. — 320 miles. From Nahwitti Bar, or about 305 

miles. 
LiEUTiNANT Collins. — 

Question II. — What is the distance from the middlo channel (point dolinod, 
No. 2) lo Howe Sound ? How much of this distance would sailing ships 
require to be towed ? 

Belies. — Aduiral Cochrane. — 315 miles. 

AiiHi&AL fiiouARDS.-- 316 milos. Towage generally all the way. 

Admiral Farqudar. — 

Captain Graham.— 265 miles. 160 miles. 

Captain Cator, — About 275 miles. To bo towed 160 miles (from 
entrance of Middle ChBonol to Oyster Bay, south of DiseoTory 
Passage). The i-est of the distance can be made under sail. 

Comuandxr Pkndeb. — 315 miles. About 200 milos, or from Nahwilti 

Bar. 
Lieutenant Collins. — 

QaettiM 12. — What is the distance from the middle channel (Point defined No. 
2) to WaddingtOQ Harbour? Howmu^b of this distance would sailing ships requti-e 
to be towed ? 

ifapi(«— Admirai. Cochrane. — 276 miles. 

Admiral Eichahdb.— 240 miles. Towage all the way, generally. 

Admiral Faeqohar.— 

Captain Graham. — 210 miles. 160 miles. 

Captain Cator, — About 220 milos. Olbor conditions as to towing and 

sailing, the same as No. 11. 
Conhanvek Fender. — 27& miles. From Nahwitti Bar, or about 260 

miles. 
Jjieutenant Collins, — 
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Question 13. — What ia tho distance iVom the Middle Ctiaiinel (Point defined in 
QaeeUon 2) to Uie head of Xorth Bentinck Arm, vid Fitzahogh Sound ? How mnoh 
of thie distance would sailing ships, under ordinary circumstances, require to be 
towod? 

RepEea. — Admirai. Cochrane. — 160 miles. 

Apuioai, Biciubds. — 160 miles. All towage. 

Aduiral Farquhab. — 

Captain Gkahau. — 148 miles. 88 miles. 

Captain Caxob. — ^About 160 miles. To be towed 100 miles. Tho whole 

distance can be done under sail, 
Comhanbib Femdeb. — 160 miles. From Safetj Cove tohead of Arm, 

or 7K miles. 
LiBUTBNANT Collins. — 

Qmtion 14.— What is the distance from the Middle Channel (Potntdefined No. 2) 
to Korth Bentinck Arm, vid Milbank Sound? Hou much of this distance would 
sailing nhips require to be towed ? 

Replies. — Adhibal Cochbanb. — 155 miles. 

Admiral Bichabdb. — 140 miles. All towage. 

Admibal Fabquhab. — 

Captain Grabah. — 146 mites. 90 miles. 

Captaik Cator. — About 150 miles. To be towod 80 miles. The whole 

distance can be made under sail. 
CoHHAKDBR PxNDER. — 165 milos. From western entrance of Seaforth 

Channel, or 85 miles. 

LlKUTHNANT COLLINS. 

Quotum 16, — What is the distance from the Middle Channel (Point defined 
Question 2) vid- Milbank Sound, to the anchorage near the head of Dean Channel, and 
how much of this distance would sailing ships require to be towed? 

Rtjdies. — Admiral Cochbanb. — 160 miles. 

Adiubal Bichabdb. — ^About 130 miles. All towage. 

Admiral Fabqiihab. — 

Captain Graham. — 140 miles. 60 miles. 

Captain Cator. — About 135 miles. To be towed '70 miles. The whole 
distance can be mode under sail. 

CoHHAitDEB Pender. — Approximately (Dean Channel not yet sur- 
veyed,) 160 miles. From western entrance of Seaforth Channel, 
or approximating 90 miles. 

LlEXJTENANT CoLLINS. — 

QMation 16.— On the coast north-westerly from Milbank Sound the chart indi- 
cates anchorages at Morris Bay, Cockle Bay, and at Port Blakeney. Also, on the 
course to Dean Channel and Kortb Benlinck Ann, at Hampden Bay, and at Port 
John. Are you aware of other anchorages in these wat«rs ? 

ilepZtes. — Adbobal Cooheake. — No. 
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Aduieal BioHAitDS. — I aoi not personally ac<jaiiinted Kith these anohoiv 
agoe. 

A11HIKA.L Fabqubar. — I am not acquainted with say other anchorsgeB. 

Captain' Qrahah. — ^No ; bat I have never been in tbe locality. 

Oaptain Cator.— No. 

Couhandeb Finder. — Those are the only known anchorages between 
Seaforth Channel and Finlayaon Channel ; bat Kynampt Harboor, 
ten miles within Seaforth Chunnel, on the soath side, is the beet 
harboar ia this district north of Safety Cove. Hampden Bay, 
thoagh a fair anchorage, is situated in G^anboat Passage, and that is 
not a sDitable passage for ocean steamships. The coarse for largo 
ships, fi-om Hilbank Sound to Fisher Channel, is by Seaforth Chui- 
nel and Lame Passage, through the main pass ; here, in addititm to 
Kynampt Harboar, there is fair anchorage at Elih-tso-atle Har- 
bour, and in KcLanghlin Bay. In Fitzhugh Sound, Namee Har- 
bour may be temporai-ily used, but is sufojectod to forioos whirl- 
winds in south-east galea. Safety Gove is secure in all weathers ; 
and in Queen Charlotte Sonod, Schooner Betreat and Taknsfa 
Harboar may be used. 

IjIKCTENAHT Collins. — No ; I am not. 

Question 11. — What is the distance &om middle channel (point defined io 
question 2) to the anchorage opposite Triumph Bay, Gardner lulet, via Milbank 
Bound and Finlayson Channel ? How much of this distsnoe woald swling ships 
require to be towed ? 

Itt^Uea. — Adhibal Cooqbanb. — 170 miles. 

AniiTitAi. BioHARDB. — Triumph Bay not shown on any chart I have, bat 
the water route is uatenable. 

AdIORAI. FARQimAR.— 

Caftain Qbabah. — 165mile8. 64 miles. 

Cattaim Cator. — About 170 miles. To be towed 100 miles. The whole 

distance can be made auder sail. 
GoHMANSBB PENDEB. — Approximately 170 miles (Gardner Inlet not 

surveyed). From the northern part of Miltmuk Sound, or about 

95 miles. 

LiRCTiNANT Collins. — 

Qfuttvm 18 — Besides the anchorages at Uilbank Sound, mentioned in qnestjon 16, 
the chart indicates on the course referred to in Question 17; anchorages at Nowish 
Cove, Klemtoo Passage, Cai-ter Bay, Swansea Bay, Khutze, Aaltanhash, Klekane, 
fisherman's Cove and^Bishop's Cove. Are yoa aware of other anchorages in these 
waters? 

SepUes. — Adhiral Coohrank, — No, 

Adhhibal BtCEAaD8.—Kot acquainted with these anchorages personally. 
Admiral Farqohar.— No other anohorages have been brought under 

my notice. 
Captain'Gbaham. — 
Captais Cator. — No. 
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CoHMANSER Fkmdeb — Of tfaose anchorsgoB, Elemtoo Passage and Carter 
Bay are the ooly ones suitable for large ships. Swanson Bay is 
merely a stopping place ; and the anchorages alluded to between 
Uiat Bay and Fisherman's Cove are trom Indian report, and I have 
no knowledge of any vessel liaving anchored in either of theee 
places. Home's Bay, at the north-west part of Princess Boyal 
Island, is fit for a larKe ship, and is, in tact, the best anchorage 
between Wright Sound and Finlayson Channel. 

LiEDTiNANT CoLLiNs. — No ; I am not. 

Question 19. — What is the distance from the Northern Channel (point defined in 
Question No. 3) to the anchorage at Triumph Bay, Gardner Inlet, via Principe 
Channel, Cridge and Temey Passages ? How much of this distance would it be 
necessary to tow sailing ships ? 

Replies. — AoHiaAL Cochkanx. — 190 miles. 

Adhibal Beghabqb— Same as reply No. 17. 

Admiral Fabquhab. — 

Captain Gbahah — 260 miles, 90 miles. 

Captain CATOB.—Abont 20^ miles. To be towed 100 miles. The whole 

distance can be made under sail. 
OouHANDsa FxNDia. — 190 miles. About 90 miles, or from the northern 

entrance to Principe Channel. 
LixuTiNAHT Collins. — 

Question 20. — :^ the route described in the last qaestion, the chart indicates 
anchorages at Port danaverHl, PortStephens, and at Coghlan ; are you aware of any 
other anchorages in these passages ? 

BepUes. — Aduibai, Cooerank. — No. 

AnimtAT. BiOBASDs. — ^Not act^uainted with theee anchorages personally. 

Adhibal Fabquhab. — No other anchorages have been brought under 
my notice. 

Captain Graham. — 

Captain Catob. — No. 

CouKANDKR Pendbb. — As far as I know there are no other anchorages ; 
and Coghlan anchorage is the only one which would he of serrioe 
to large ships, and which may be considered of great value here. 

Likutkmant Collins. — No ; I am not. 

Qaestion 21. — What is the distance fW)m the northern channel (point defined in 
Question No. .^) to Triumph Bay anchorage, Qaixlnor Inlet, vid Brown Passage and 
Grenville Channel. How mnch of this distance would sailing ships require to be 
towed? 

Beplies.—Awi&Ah Cochrane. — 185 mites. 

Admiral Siohards. — Same reply as No, 17. 
Admiral Fabquhab. — 
Captain^Gbaham.— 220 miles. 100 miles. 

Captain Cator.— About 200 miles. To be towed 130 miles. The whole 
distance can be made nnder sail. 
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CouHANDEK Fendul — Approximately, I8S miles. From Brown Pas- 

eage or about 115 miles. 
Lieutenant Oollims,— 

^estion 22. — AloDg the route describod in lant question, the chart indioatea 
inside of Bi-owd Passage, anchorages at QIawdzeel, itefugo Bay, Cardena Bay, 
Stewart Anchoiago, Klewnuggit Inlet, Lowe Inlet and Goghlan Anchorage. Are 
you aware of other anchorages in these waters 7 

Sepliea. — Admiral Cochrane. — No, 

Aduiral fiicBARDS. — Same as reply No. 20. 

Ai>HiRAL Farquhar. — No other anchorages bare been brought under 
my notice. 

Captain Grahah. — No ; but have not vieited the locality. 

Captain Cator,— Tes ; Duncan Bay. Metlah Catlah Bay and North 
Skeena Pass. 

CoHHANnsR Pendeb. — Thero is also anchorage north of Mount 
HcGrath, in Chismore Passage, Chalmcr's anchorage, and Alpha 
Bay, in the east part of Chatham Soan<l,MetIah Gatiah Harboor, 
Duncan Bay, Big Bay, and lastly, Foi-t Simpson, at the north part 
of Tsimpsean Peninsula, is the finest liarbour north of Beaver 
Harbour, in YaDcouverLiland. 

Lieutenant Collins. — No; I do not. 

Question 23. — What is the distance between the anchorage opposite Triumph Bay 
and the anchorage at Kemano, Gardner Inlet. 

Replies. — Admeal Cochrane. — 20 miles. 
Admiral Siouards. — 
AnHiRAL Farquhar. — 
Captain Graham. — 20 miles. 
Captain Cator. — About 22 miles. 

Commander Pendsr. — Approximately, 20 miles (un8ni>voyed). 
Lieutenant Collins. — 

Questwn 24. — ^What is the distance from the northern channel (point defined in 
Question 31 to Port Eisingtoo, near the ontranco to Biver Skeena vwf Brown Passage. 
How much of this distance would sailing ships require to be towed 7 

Replies. — Akuibal Cochrane. — 113 miles. 

Admiral Bichards. — 120 miles, half of it towage. 

Admiral Farquhar. — 

CaptaikGrahah. — 116 miles. 

Captain Cator. — About 120 miles. To be towed 30 miles. The whole 
distance can be made under sail. 

GOMMANDEB pENDER. — Ahout 98 milos %o the only known anchorage 
(north of Uoant McOrath, and abont 113 miles to what is called 
Fort Essington.) This portion of the Skeena Biver is nnsurv^ed. 
— About 43 mil&s or from Bmwn Passage to Port Essington, j!n)t« 
The diHtonce hy Telegraph Passage, would be abont 130 miles, but 
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Ibat part has not been sun'oyod, nnd I only know of n small rivor 
steamboat having oacended tho Skoona Rivor through that pnssago. 
LiBUTiNANT Collins. — 

QuettUm 25. — Are yon awaro of other anchorages than thoio already mentioned, 
inside of Brown Passage and that in Noi-lh Skeena Passage ? 

JttpUes. — Admiral Cochbanx. — So ; except Metlah Oatlab Harbom-. 

Adhi&al Bichabdb.— 

Aduiral Fasquiiab.— No other anchorages havo been brought under my 
notice. 

Captain Geaham.— No. 

Captain Cator, — Yes ; Duncan Bay and Metlah Catlah Buy. 

CouHANDEE pBNDER.— -There is also anchorage north of Mount McGrath 
in Chismoro Passage, .Chalmers Anchorage, and Alpha Bay, in 
the east pnrt of Chatham Sound : — Methih Catlah Harbour, Duncan 
Bay, Big Bay, and Inatly, Fort Simpson at the north part of 
Tsimpsean FeninsaU, is the finest harbour north of Beaver Harbour 
in Vancouver Island. 

LiBUTENANT CoLLiNB. — Never been there. 

Question 26. — C^norally, are there any objections of a climatic natui-e to any of 
tho seven inlets herein specially alluded to, sach as obstructions from ice ? If so, to 
what extent do they exist in each case ? 

Sepliea. — AomRAL Coohrane. — It is to be apprehended that tho navigation uf all 
the Inlets referred to would be much interfered with in tho winter 
time by ice, with the exception of Burrard Inlet or Harbour. 
Dense fogs in summer and snow storms in winter, together with 
the general absence of anchoring gronnd, owing to the groat depth 
of water in, and the precipitous sides of, tho fiords or inlets, render 
navigation in them, if to be conducted at any Bpood,alraost impossible. 
In tho spring of the year, the rivers at tho head of tho inlets, and 
the mountain torrents which descend from the glaciers, carry into 
the inlets largo quantities of troos, and these floating for a long 
period woald render navigation at night time hazardous. At 
a distance of 20 and 30 miles from the head of tho fioi'ds, I found 
the water at the surface and to a considerable depth to bo quite 
froeh; this would much facilitate the formation of ice. 

Adhibal Bichards. — The further north tho greater are tho objections, 
on account of climate, boisterous weather, fogs, ice, &c. 

Admiral Farqdhab. — As far as my experience coos, there are no decided 
objections of a climatic nature to Burmi-d Inlet, Howe Sound, or 
Bute Inlet. Undoubtedly further north the climate becomes 
more sovero, and navigation might bo impeded by ice in the inlets. 

Captain Graham. — 

C.vPTAiN Catob. — I have never visited any of tho seven Inlets during the 
winter months, but from what came under my personal observation 
in H.M.S. " Scout," December Z5th, 1871, ship frozen in, in Gurden 
Bay, Pender Harbour, Seecholt Peninsula, and 28th December, 
1B72, while at anchor at Esquimnnlt, the harbour was frozen over, 
ice ^ inch thick, as also tho reports in local newspapore at Yictoria, 
Vancouver, of tho severity of tho winter, in tho years 1871 and 
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1872, in the north, and of the Hiver Skeena being frozen np, the 
thermometer 30 degrees below z^ro, I should conclude that all 
Inlets northof 1, 2 and 3 would certainly be subject to obatmcttODS 
ftxtm ice, and to a great extent. 

It would be most hazardona for ft sailing ship to attempt the 
entrance of any of the Inlets 4, B, 6 and 7, even if obstmotJODB 
from ice did not exist, as very bad weather is experienced in the 
North and Middle Channels daring the winter montha. Strong 
gales ate veiy frequently accompanied with frost, snow, hail, rain 
and thick weather, and a very nasty sea runs between Cape St. 
James and Oape Bcott. being open from £. by S. to N. W. by N. 

nJlS. "Feterel," in March 1873, was nearly wrecked id a 
snow storm off the Southern entrance of Fitzhugh Sound, when 
sent to render oaaietance to the crew of an American steam 
Transport which was totally lost wilh all hands, between the 
entrance of Fitzhugh and Queen Charlotte Sound, 

CoHKANSBB Pkndeb. — Tbesc Inlets proper are mostly of the same 
character i the shores rise abruptly to a coueideiable height and 
the water is too deep, as a rule, for an anchor to be dropped. 
Genemlly they are ft-esh on the surface a considerable distance 
A-om the land, and in some winters there is much floating ice, bnt 
I am not aware of any obstruction to navigation on that accoonL 
Foga, galea of wind, witE thick weather, strong tides, and close 
and intricate navigation arc more the aources of danger to large 
ships. Again, during dry summers, aometimes fbr two or three 
months together, the entire country is enveloped In smoke, (origin- 
sting in Indian bush fires J, making it difficult to see the shores 
even in the narrowest parte, and inoi'easing the riaka of navigating 
t!ie inner channela to a dangerous extent. 

LiBUTXNAHT OoLLiNS. — Climate all that can be desired. 

Question 27. — ^Mention any apecial advantages or disadvantagoa appertaining to 
any of the Eoven inlpts herein alluded to, which have not been touched upon in the 
foi-c^oing queetions and your replies thereto ? 

Admiral Oochbane. — I consider that no ocean terminns of the trans- 
Atlantic Bailway ahould be aitnatod at the head or in any part of 
the fiords or inlets onnmerated in the preanible to the questions 
forwai-ded. This view would limit the number of sites suggested 
for the terminus to three, viz : Burrard Inlet, Skeena Kvor or 
Motlah Catlah, and some part in "Milford Haven." Of these I 
select Bnrrard Inlot aa offei-ing the greateat advantages. 

1 would suggest that with a view to insure a considerable 
amount of freedom of navigation in the Straits of San Juan do 
Fuca, in case of war with the United States, that arrangements 
should be made with the United States Government of a similar 
character to those which I believe exist with advantage on the 
Canadian lakes, and calculated to ensure neutrality in the cloae 
waters adjacent to British and American shores in the Straits of 
San Juan. I b^ to submit that applications should be made to 
the United States to cede to Canada the point of land "Cape 
Kobert," to the south of the Fraser Kiver. This piece of American 
territory is about 20 miles in area ; is isolated from American soil, 
being a point of land projecting into the sea from Canadian terri- 
tory, but south of the 4dtb parallel. In case of the terminns being 
made at Burrard Inlet, this piece of land might be a iVuitful source 
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of annoyance. It in at prooent almost uninhabited, but tbe land is 
level and well wooded. 

Adhibal Bichards. — 

Admiral Farquuar — I cao speak with more certainty of the value of 
Bnrrard Inlet as a t«munu8 than of any of the others. Burrard 
Inlet has the advanti^o of being the sonthernmoBt, at no groat 
distance from a wide channel ; haa a deep, clear entrance ; posaoBsoH 
a splendid harbour (Right Arm), and a fhir anchoi-age oat«ide (Eng- 
lish Bay), and is almost immediately opposite Nanaimo, tho groat 
coal depdt. Howe Sound does not appear to me to have equal 
advantngefl. Bute Inlet I consider more difficult uf access than 
either ot the other two, but if it were pi-acticable to bridge Seymour 
Narrows, the railway might be continued to a point on tho sonlb 
or west coast of Vancouver. 

Captain 6aiiH.ui.— 

Captain Cator. — Of the sevon Inlets alluded to, I should select Wad- 
diogton Harbour (Bute Inlet) for a terminus for the Canadian 
Pacific JFlailway, ae being tho most central, and opposite to Port 
Augusta, which strikes the very centre of Vancouver Island. 

Ifos. 1 and 2 are too near the United States Territory, in case 
of hostilities with that country. Nos. 4, 6, 6 and 7 too far north, 
where very bad weather is experienced during the winter months. 

CouMANBKB Pekder — DoAn Inlet, Gardnu- Tnlet, and Skeena Bivor 
entrances are unaui-veycd, so I cannot speak from any personal 
knowledge. Of the remaining inlets, Burrard Inlet, though 
without anchorage at its head, yet with the anchoi-agos at English 
Bay, at Coal Harbour, at Port Moody, and in Bedwell Bay, it is 
manifestly of tho greatest value. Howo Sound affords no anchoiago 
at its head. At Bute Inlet, Waddington Harbour is but an indif- 
ferent anchorage, and Bontinck Arm is even more limited and 
objectionable as an anchorage for large ships. 

Lieutenant Collins — My knowledge of those seven inleta is very 
limited. 

Queition 28, — Having regard to naval and commercial considerations, mention 
tho point on tho coast which appears to you tho most suitable for the railway termi- 
nus, and designate the other points to which rofereuee has herein been made, in tho 
order of preference. 

EepUea.— Admioal Cocueane.— I am of belief that the most advantageoiis site for 
Uio terminus is, as before Btated,.tbat of Burrard Inlet, and that 
this site will, for many years, hold its supremacy over all others. 
When population has notably increased on the mainland and on 
Vancouver, and Queen Chiirlotte Islands are settled, then the tor- 
minus will probably be transferred farther and farther to the north- 
ward, until, in my belief, it will eventually reach Berling Straits. 
I would mention that in my visit to Queen Charlotte Islands 
and to Port Simpson, on the borders of Alaska, I caused the tom- 

Seraturo of the sea to bo constantly observed, and little or no 
itference was found in tho tempemture of the soa at that latitude 
and at Vancouver. The climate of Quoon Charlolto Islands, 
thus tempoi-od by ocean currents, is mild, and their resoureoa from 
agriculture, mining and fisheries will, at no distant date, bo an 
ofoment of wealth to the Canadian Government. 
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Od my visit to the Port of Motlah Catlah, adjacent to Alaska, 
I found a large and flonriehing settlement of lodiaoSj aoder choice 
of Mr. Duncan. The soil was fertile and productive : the fisheries 
woro highly remunerative, and the general and prospective proe- 
perity of the colony all that could bo expected. 

I mention these facts with a view to show that the climate is 
not hostile to eventual emigration to the northward. 

With reference to queatloQS as to the distance that sailing 
vessels would require to be towed when making for any of the 
sites suggested as a terminus for the railway, I would remark that 
it would DO of advantage for all sailing vessels, making for any 
harbour approached through the Straits of San Juan de Fnca, to oo 
taken in tow to their destinati:)n from the timoof entoring the 
Straits; and when making for any other anchorage, situated np any . 
of the fiords or inlets, they should bo taken in tow when they 
approach the entrance of such inlets. 

Admeoal ilicqAEDs. — From a nautical point of view, Burrard Inlet is 
every way praferable. I should say English Bay, but if any con- 
siderable expense would be saved in the construction of the rail- 
way, Port Moody might be adopted. Xext in order, from the same 
point of view, is Howe Sonnd, then, Bnto InloL On nautical con- 
siderations, all the rest have gi-oat disadvantages. Of course the 
facility for making the railway is paramount to all other con- 
siderations. A practicable route, with an inferior water terminos, 
might be preferable to an almost impracticable route attended 
wiu) enormous expense and a good terminus, such as Burrard 
Inlet. 

In regard to the three entrances, Fnca Sti-ait immeaanrably 
the best, the miildle one out of court entirely, on account of 
difficulties of navigation. The northern, with Port Gssington a 
terminus pi-efernble to it. 

Admiral Fakqi'M-VB.— I huvo not Mufficient knowledge of the inlets north 
of Bute Inlot, as to the advantages they possess for the terminus of 
the Pacific Baihvay: the open soa may be more easily gained, but 
the climate must bo more rigorous and the approach from Bea 
])robably mora dangerous. On the whole, if practicable for the 
i-ailway, I should give thoproforcnco to Burrard Inlet If hostilities 
at any time broke out between Groat Britain and tho TJnitod States, 
our fiiitt object should bo to obtain possession of tho island of Saa 
Juan, so unfortunately lost to us, it being the koy of the channel 
leading from tho Sti-ait of Fuca to the Strait of Georgia. 

Captain Graham. — 

Captaik Oator. — As tho Island of San Juan is now part of the United 
States Territory, and commanding as it does tlio Haro Straits by 
day as welt as by night (using the electric light), I should, under 
these circumstances, select either Uchuckloslt or Albemi BjU'bonrs 
in Barclay Sound as the most suitable for a terminns in Tancouvor 
Island, both as r<^ards a Naval Station, as its entrance can so 
easily be fortified and it quite commands tho entrance of the Juan 
do Fuca Straits; as also for a mercantile emporium, as it is easy 
of access and dejiarturo at all times of the year for sailing ships 
of any draft of water as, when once clear of Cape Boalo you are dead 
to windward of Cape Flattery some 25 miles, the prevailing winds 
being f\-om the west waivl. 
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The eastern entrance (Barclay Sound) roquiros a light on 
Cape Bealo (I believe a lighthoaso hoa boen erected eince my 
leaving VancouTer in H.M..S. " Scout," 187;i) and Ueer Island, and 
one or two small ones further up the entrance, when port would 
be accessible at all times. 

A swell is experienced outside and off Cape Bealo, but you 
soon run into smooth water, and have but to go some 15 miles from 
the Cape to roach Uchucklosit Harbour. 

A steamer would be advantageous at Doger Cove, which is at 
the entrance of the Middle Channel, available for towing vessels in 
case of wind failing or calm. 

Having selected Waddington Harbour (Bate Inlet) on main 
land; Uchucklesit or Alberni Harbour (Barclay Sound) Van- 
couver, for termini, I shall now proposo that a small railway be 
constructed to branch off from ITcliucklcisit or Albemi Harbour to 
Nanaimo and Port Augnata, for collecting goods at each of these 
ports and so tapping the produce of the numerons Inlets, etc, 
which could be brought ronnd forexport to either of these harbours 
in Barclay Soond. 

Steamers could easily run fVom Waddington terminus to Port 
Augusta which is only about 80 miles, pending a furthei extension 
of railway when the resources of the country are more developed. 

Uchuchlesit Harbour is very capacious; entirely land looked; 
is 3 tniles long by 1| miles broad, and would hold a great number 
of ships. 

A floating dock, much required and very easily constructed 
. without entailing much expense, should be provided bv Govern- 
ment It would soon pay itself, as the docking would be much 
cheaper than at San Francisco ; further, a coaling depot for Ocean 
steamers could be made here ; the coal to be brought round in small 
craft from Kanaimo or by rail. 

The sea, bays and rivers team with fish, including Salmon, of 
numerous descriptions (numbers of Salmon at a certain time of 
year are fbund on the banks of the Frazer River, laying dead, and 
stink for miles), Haddock, Whiting, Bock Cod, Cod, Skates, Bass, 
Flatfish, Anchovy, Herrings, Hoolokan and H^ibut abound. The 
Hoolakan is about the size of a herring, but smaller, fivm which 
is extracted an oil, very similar to cod-livor oil,very natricioos. So 
rich are these lish that the natives often use them as a torch. 

To illustrate the abundance of the Hoolakan, I may mention 
that the natives literallv comb them out of the sea into their boats 
with a long thia pole, tnrough which nails are driven, thna form* 
ing the teeth. 

The Halibnt can be caught in immense numbers round the 
entire coast. I was informed that a vossel of 400 tons could easily 
be filled in 48 hours, off San Juan de Fuca Straits ; the same fish 
are in abundance and also a nice kind of Cod, off Metlah Catlah. 

Sturgeon are found in the Fi-aser and Naas Bivere, varying 
from 100 to 600 lbs. Caviai'c and Isinglass could easily be mana- 
factured, the former from its roes, and the latter from the swim- 
ming bladder. 

In conclusion I would beg to remark that If fisheries were 
established from Naas to Fraser Biver, it would increase emigra- 
tion to this part of the Dominion, which would in time develope 
the other resources of the country, which I believe to be consi- 
derable, especially in minerals. 
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CoiOUNDZH Fbrdeb. — Por reafloiis given in Jio. 2?, Bnrrard tnlet is, in 
my opiDioD, preferable to cither of the other places named; ii is 
aim) the most easy of access from the ocean ; bnt erea here the 
risks attending navigating with lar^ steamsbipe, against time. 
amongst the islands lying between Pnca Strait aitd the Sl^vit of 
Cie^irgia, are to me, very great. 

The other places appear to stand in the following onler of 

f reference, vis: — Howe Sound, Bate Inlet, Bentinck .Arm, Dean 
nict, Gardner Channel and Skeena River. 

Od the three approaches from seaward, I wonld observe the 
southern (No. 1) is so well defined, charted, and lighted as to bo 
made present aae of by any class of ships. 

The middle channel (So. 2). — The position of YanconTor 
shore may be confidently trusted, bat Cape James has not been 
accurately defined. 

The northern channel (No. 3). — The shores of Ahuka, as well 
as Queen Charlotte Islands are nnsurveyed, and Kose Spit wonld 
always be a large element of danger in nsing this route. 
LiErTSifANT Collins. — I have not sufficient knowledge of the main- 
land to enable me to give an opinion. 
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Tabls of DiHTANCEs from Yokohama vid Sonthem Ghanael to 
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APPENDIX V. 

LETTEBS AND STATEMENTS BEBPEOTINU SOME OP THE HAItBOUBS AND WATERS OF THE 
UAtNLAND OF BBITIBH COLOMBIA AND VANCOUVER ISLAND, BT MASTER HABINSB8, 
PILOTS, AND OTHERS, BBSIDBMT IN THE PBOVINOE OB LOOALLT ENQAQED. 

Letter addressed to the Governor General 6y Captain James Cooper, reacting the sea 
aj^roaehes to British Columbia and certain of the Harbours on the Coaat. 

VioTORU, 6th February, 1877. 

YouB KzcsLLENOT, — ^I havfl the hoDor respectfully to submit for Your Ezcol- 
lency's information, tho subjoinod remarks on the sea approachoe to the various ports 
and inlets in thiB Province, respecting which more or lesa conflicting stat«monte havo 
been made pending the conBi deration, by the Dominion Government, as to which pos- 
sesses the greatest claim for tho terminus of tho Canadian Pacitic Bailway. 

I am encouraged to address Your Excellency on this subject, from the fact of 
your recent visit to this Province, and yom- personal inspection of tho intend chan- 
nels, and the conviction that the localities mentioned will be at once familiar to Your 
Excellency without fuilher reference. 

My attention having been called to this important consideration by ascertiuning 
that a sories of questions in form have been transmitted to His Honor the Lieutenant 
Governor to secure tho opinions of some practical seafaring persons respecting tho 
above approaches, I propose to respectfully submit to Your Excellency a plain state- 
ment of facts, accoiOing to my judgment, based on long experience, m connection 
with the inland navigation on the coasts of this Province; and so important do I 
consider this snbject that I must beg Your Excellency to allow me to place my 
opinrons with reference thereto on record, 

I am a master mariner, and have been connected with shipping in British Col- 
umbia, in various capacities, for upwards of thirty years. In my offlctal capacity f 
have been frequently called upon by the former Colonial Government of British Col- 
umbia to render Eujsistanc« to Her Majesty's ships cruising on these coasts. I havo 
a good general knowledge of all the harbours and inlets from the 49th parallel to the 
northern limits of this Province. 

These facts ought to qualify rac to give an intelligent opinion. 

I presume the object of issuing the questions referred to is to elicit proctjcal 
opinions, In order that the Government may be guided in their determinations in 
fixing the terminus at the port having the greatest general advantages for such pur- 
poses. 

Transcontinental lines have been projected to each of the following iDlot«:— 
Burrard Inlet. Howe Sound. 

Bute Inlet. North Bontinck Arm. 

Dean Channel. Gardner's Inlet. 

Skeena. 

I shall, however, confine my remarks, mainly, to the sea approaches to the 
above places, which sea approaches are, in my judgment, the first ossontiul conside- 
ration in finally deciding upon a terminus site for the railway. 

The Pacilie coast is not generally favoured, like the Atlantic coast of this con- 
tinent, by possessing banks of soundings, the value of which to mariners requiros no 
comment from me. Fortunate exceptions to this rule are tho soundings off the West 
coast of Vancouver Island which render the approach of shipping to the entranco of 
the Straits of Juan de Fuca at the south and to Uoletas Channel at the north (when 
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the fauittties of ligtita aod fog-vhistles should be ei-ectod) praclicable at all times, 
even in thick or foggy weather. The soundings extend {torn the shore more or 
less to the extreme westerly end of the island and aboat thirty miles to the west< 
ward of (Jape Scott. 

The geo^ra])h:cal features of the Straits of Juan de Fuca are moat important to 
the commercial interests of the north-west coast of America, carrying an averse 
breadth often milesfor fifty miles from their entrance at Cape Flattery to Bace Bocks, 
where, in consequence of the American shore trending northward, the breadth is 
contracted about two miles. From this point the Vancouver shore recedes in a 
northerly direction for nine miles towards Esqoimatt, off which port the "Boyal 
Boads" extend for three miles, offering to all vesseb bound northward a splendid 
anchorage and stopping place when required. From the Boyal Roads (though as a 
rule not necessarily so) sailing ceases and steaming begins. In the inland waters 
the winds are generally variable and light, and it is found by experience that steam 
is practically more economical than attempting to make passages under canvas. 
Vessels do, however, frequently make the passage to and from the lumber and 
coal depots without the assistance of steam. 

The next main entrance to the inland navigation is Queen Charlotte Sound, at 
the extreme north-western end of Vancouver Island to Goletas Channel ; approaching 
which from seaward a vessel would find iiTCgular soundings about thirty miles from 
shore. When onco the land ie made there is a good entrance into the i-hannel, which 
averages a mile and a half in breadth for a distance of tiiteen miles. From this point, 
tho channel widens until the west end of Malcolm Island (thirty-six miles fh)m the 
entrance) is reached; at this place it would be necessary for a sailing vessel to have 
the assistance of steam. Should this channel be brought into use at any time, it 
would be found deeii'able to take steam from the entrance ; there are, however, no 
obstacles in the way of vessels sailing with favourable winds, making the point above 
indicated. 

The navigation from the north-western end of Vancouver Island is good for vessels 
navigating under or by the assistance of steam, to any port or inlet to the southward 
and eastward, whether Bute Inlet, Howe Sound or Burrard Inlet; the channels arc 
deep, and no dangers existing other than those that are well known and defined, 
and which can easily be avoided. Anchorages on the direct line of route in Johna- 
ton's Straits can be made in several localities. 

A vessel in the offing in Queen Charlotte's Sound, and bound up Fitzhugh Sound, 
could only approach the shore under most fUvoniable circumstances. The marine 
surveyors have described a circle about twenty-five miles diameter, designated 
dangerous gronnd, round numerous i-ocks and reefs, which virtually block the entrance 
to said Sound, leaving two narrow and intricate channels i-ound the circle of dangers 
that could only be used in clefir weather. Fitshu^ Sound is, nevertheless, one of 
the entrances leading to Dean Channel and Korth Bentinck Arm. 

Hilbank Sound may be considered the main entrance from sea, leading to Dean 
Channel, North Bentinck Arm and Gardner's Inlet, and to this locality I most 
I'ospcctfuUy beg leave to draw Year Fxcellency's attention. An inspection of tho 
chart will show a rugged coast line, with only very irregular soundings to be got 
close in shoro. Al^v me tho privilege of un old sailor to oek Your Excellency 
what any mariner would do approaching such a place in a gale of wind, in thick 
weather (to which this locality is exceedingly liable) ? fie must necessarily heave 
to, and remain hove to (as it would be impossible to approach the coast under such 
eiroumbtonces with any degree of safety]) until the weather should break, which may 
be for several days ; this would at least be inconvenient, say to a steamor having on 
board Her Majesty's mails, and probably sevei'al hundred passengers, bound across 
the continent ; and assuming that the vessel in question finally reaches the shelter of 
Milbank Sonnd, it is ninety-five miles to what is called the anchorage (?) at Kains- 
quot, head of Dean Channel, through winding and oircuitouH passages with scarcely 
an anchorage for the whole distance that the commander of a valuable steamship 
would risk nis ship to swing in. It is quosUonable whether any Insaranco officers 
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vonld take the liak on such navigation, I state thte merely as my opinioo, A vessel 
having ontei-ed the Sound could, however, without prejudice to the above »tal«inent, 
reach any part ot the above-mentioned localities under or with the aasietanco of 
steam. 

It ie, in my opinion, the want of aoandinge and the danger of the sea approaches 
that would condemn this route in the judgment of any practical seaman, tiaving in 
view the purposes for which this entrance might be selected. 

With reference to the northern entrances, vid Dixon's Entrance, Brown's 'Baa- 
sage and Chatham Sound, leading to Skeena and Grardner's Inlet; the navigation 
rerorred to in this locality may bo considered only adapted to that of steam. 
Brown's FaEctago, so called, is three and a-half miles wide ; it has, however, an exten- 
sive reef of rooks nearly in the centre, which contracts the passage on the southern 
side of said reef to two miles, and barely one mile and n-hall in the dear on the 
Dorthem side. To a vessel approaching from sea very groat caation would be neces- 
saiy, aa in thick weather this poAsage would at leaet be hazardous. (It might be a 
question for consideration, whether the channel to the north of Dundas Island or that 
of Edye Passage to the south of Brown's Passage would not offer greater &cilitiee 
for entering into Chatham Sound ; the navigation inside Queen Charlotte's Island 
being sheltered fram the westerly winds, and only exposed to the sonth-east. Winds, 
however, from this quarter, with thick weather and rain, prevail daring the greater 
portion of the six winter months. One advantage a vessel would have in osing the 
Edye Passage route vid Cape St. James, would 1^ the soundings inside Qneen Char^ 
lotte Island.) 

When once a vessel has reached the smooth water of Chatham Sound the diffl- 
enltjes of navigation are comparatively light, and irom this point to Port Eseington 
the distance vid south end of Kennedy Island is fifty miles ; here the sands at the 
mouth of the Skeena are met with. No survey (to my knowledge) has been nude 
of Port Essington ; it is, however, a hor harbour and freezes up solid in winter. 

From Gardner's Inlet to Brown's Passage is smooth water navigation, and U 
one hnndred and sixty miles distance to the head of tho inlet. In nearly all the 
inlets and arms of the sea on the coast of British Columbia, one or more mountain 
etreams empty at the head of each, and in severe winters considerable ice forms. At 
Gardner's Inlet, whore, in the months of February and March, 1876, the I>ominiOQ 
steamer " Sir James Douglas " wintered, waiting upon a party of surveyors, ice had 
formed solid twenty inches thick, extending aovonty-five miles down the inlet. The 
inlet was frozen on the vessel's arrival there, and sixty days afterwards when the 
steamer left it had not broken up. The only anchorage that could be found in 
Gardner's Inlet was a small bay, in which room only could be found for the Dominion 
steamer to lio in, moored head and stern. 

The same remarks would apply to Bute Inlet and Howe Sound. I have myself 
seen ice in the latter place at the head of the Sound, in the month of March, fourteen 
inches thick. 

I did not intend, when commencing this ccmmnnioation, to deviate from the 
subject of the various sea approaches; perhaps it would, however, with Your Excel- 
lency's permission, he desirable to comment upon the haibouiBComparativelyto each 
other, for Your Excellency's information, having in view the object desired, viz., tho 
terminus of the Canadian Pacific Railway. 

I have endeavoured to show to Your Excellency what, in my judgment, are the 
superior advantages which tho Straits of Juan de Fuca possess over the other 
entrances to the inland navigation on the coasts of British Columbia; this being so, 
which I feel assured cannot be refuted, it becomes then a question as to which port 
merits a decision in its favour for the terminus, Bute or Burrard Inlet. 

It has been demonstrated that Burrard Inlet is a safe and commodious harbour, 
for since the establishment of the two large saw mills in that port, the first in 1864, 
at least six hundred ships of lat^o tonnage, to say nothing of local and smaller cnSt, 
have entered to load and have left the port, not one of which received any damage ; 
and tho casualties incident to navigation in tho inland waters would compare most 
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fevoarably with my port in the world. Ice does not form io any part of the inlet 

E roper, as no streams of any magnitnde empty themaelves therein, except at the 
ead of the north ann of said inlet, which is a comparatively uaclesB sheet of water; 
and should the inlet bo selected by the Dominion Government as the site for tho t«r' 
ininos, it may, some day, be considered advisable to block np tho arm in question at 
its narrowest part, which does not exceed twenty fathome in dopth and abont six 
hundred yards across. This may appear a work of m^nitude, which, undoubtedly, 
it is ; but, if done, it would have the effect of reducing the current at the entrance of 
the inlet, probably one-half or two-thirds iiB present velocity; and it may he fairly 
asked if it ib worth so many millions to make a transcontinential line, it surely would 
be worth a few hundred thousand dollars additional to make the natural advantages 
whioh the inlet poBsessea as nearly perfect as possible. The inlet as it is, however, 
poseesbes all the requirements likely to be necessary, if required for the tOTmiuus. 

One common rooil for the inland navigation from the Straits of Juan de Fuoa, 
vid the Haro Straits, which has two separate and distinct navigable channels, through 
both of which any sized fJiip could pass. (The channel nearest to Vancouver Island, 
which could bo used if required, would lead a ship at a minimum distance of four and 
a half miles from the American poweesions), continuing through Active Pass direct 
to Burrard Inlet, Howe Sound, or to Bute Inlet, with this difference, that Bate Inlet 
is one hundred and seventy miles further up the coast, the latter half of which dis> 
tanee would, in thick weather, be at least very intricate navigation. Waddington 
Harbour, »o called, at tho head of Bute Inlet, is really no harbour at all, the anchorage 
being limited and o»)osed; and, fVom the nature of the bottom, it is, in my opinion, 
beyond the power of^engineering skill to make the port secure within any reasonable 
amount of expenditure commensurate with the object gained. Howe Sound does not 
possess an anchorage that conld be available for any purposes connected with a 
terminus; the water is everywhere deep and the shore precipitous. 

I beg to append a schedule showing the distances of the respective porta and 
inlets from Yokohama, from which it wiU be readily seen that notwithstanding the 
extreme northern routes have considerable in their favour in point of distance, they ■ 
lack other considerations whioh, in my opinion, more than oounteraot the apparent 
advantages this saving of distance would be in an ocean route. It is in the sonthorn 
portion of the Province that the resources are being developed, not the least of 
whioh are the coal fields of Vancouver Island, an important consideration when ocean 
steamera have to be soppliod, and although an extreme northern route (if practicable 
with good sea approaches, possessing a favourable port and other climatic considero* 
tions) would reduce tho distance oy water between the extreme northern and 
extreme southern locality in the Province about 350 miles, it is a question for the 
consideration of the Qovornment whether that reduction in distance is an eq-;ivalent 
for the fhcilitiea oShred, aa presented herein, leaving out the pi-epou J crating 
ndvantages of a splendid climate per contra of that of me northern portion of the 
Pi-ovinoe. 

In drafting this communication, I have duly considered the importance which it 

bears to the general interast of the Dominion, and have consequently been extremely 

carefUl to present nothing to Tour Excellency but fkcts, to the best of my experience 

and judgment, which I moat respectfully submit for Tour Excellency's consideration. 

I have the honour to be. Tour Excellency, 

Tour most obedient, humble servant, 

JAMBS COOPER. 

SCHEDULE OP DISTANCES. 

yid Dixm'a Bntranct and Brown's Paatage. 

Prom Tokahama to Port Bssington 3,975 

•' head of Gardner's Inlet 4,085 
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Vid Milbank Sound. 

From Yokohama to head of Dean Channel 4.173 

" " Gardner's Inlet 4,221 

" to North Benkiock Arm 4,168 

Vid Fitz-Mvgh Somd. 

Fiom Yokohama to head of Dean Channel 4,191 

" to North Bontinck Arm 4,176 

Vid Qoletas Ghmael 

From Yokohama to head of Bote Inlet, vid Stewart Island.. 4,250 

" " " Cape Mudgo 4,273 

" " Howe Sound 4,324 

" " Bnrrardlnlet 4,316 

Vid Straits Jum de Fuca. 

From Yokohama to bead Bnrrard Inlet, via Active Pass.... 4,432 

" Howe Sonnd " .... 4,440 

Bute Inlet " .... 4.563 

" to San Francisco 4,731 



Statement of Captain John Devereax respecftM Bta-bowa in the Strait of Qeorgia and 
on the West Oaast of Vancouver Island. 

Barrard Inlet has a safe and commodious anchorage two miles inside the first 
narrows at Coal Harbonr, also' another seven miles inside the second narrows at Port 
. Moody, twelve miles from the entrance ; bat there is one great objection to either of 
those places, viz. : both the fii-st and second narrows, respectively, are but about a 
cable and a balf wide, through which the tide runs aboat nine knots an hour, creating 
whirls and eddies, rendering it unsafe for largo steamers to ent«r or leave port at 
night, or at certain stages of the tide, leaving out altogether interraption by fogs and 
thick weather which occur more iVequently inside than out- 
Next is the outer harbour of Burrai-d Inlet, known as English Bay; there, at a 
!)]ace marked on tho chart as Government Beserve, is a good anchorage with every 
iicility to constmct a breakwater and wharves, or even docks both wet and dry, wad. 
by erecting a lighthouse on Passage Island entrance to Howe Sound, one on East 
Point, one on Twin Point, and another on Discovery Island, the largest ships in tho 
world might be conducted thither in sufety ; but there are three months in the year, 
viE. : from part of August to the same time in November, when this coast is subject 
to dense fogs, rendering it unsafe, if not utterly impossible to navigate Haro Strait, 
and the Gulf of Geoi^ia with large steamers such as the Boyal Mail, Gunard and 
Pacific Uail Company's ships. 

This point, I think, will be conceded by all who know anything about such 
ships and the straits in question, where the tide rans from four to six knots an hour, 
with boiling rips and overfalls, nan-ow channels and outlying reefe, deep water and 
DO anchorage ttiat could be roaohed in such weather, and to stop a stream in such a 
plight would simply mean to the mariner to lose his reckoning, as he would bo car- 
ried off by the tide, and not know whither to go; on the other hand if the engines of a 
large ship were kept going like those of the small steamers on this coast, she wonld 
neither answer to nor helm nor turn astern quick enough to avoid running ashore, as 
it frequently happens ; the fogs are so dense here that land cannot be seen one hun- 
dred yards off. 
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Such is a brief description of the difficulties the navigator would have to conteod 
Titb in these inland waters, and the farther up the Strait of Georgia he would pro- 
ceed, the more he wonld add to his tronbtes ; therefore, I will not dwell on this sabjeot 
by describing anything above Burrard Inlet. 

I will now call yonr attention to the west coast of Tanconver Island where 
nature wonld eeem to have revelled in harbor making, that it might almost be said 
they are innnmerablo, but sti-ange to say ont of so many there ie not one, except per- 
haps Hesqniat near Nootka Sound, and UchnckleBit in Barclay Sound, worth noticing 
for such a purpose, on account of deep water, narrow channels and poor accommoda- 
tion within, with rocks and outlying dangers without, whereon sbipa would strike in 
thick weather whilst seeking entrance; however, the tides ai-e more regular on 
the west coast than inside, and might be relied on at all times, but aa a sot otf against 
this, bad weather happens more fl'eqnently, or at all events is felt more on account of 
the heavy Beoa and exposure to the la^h of the Pacific Ocean. 

And now to relui-n to those harbours above mentioned. Heeqniathas but twenty- 
four feet of water on the bar at low water, whereon the sea breaks heavily during 
south and eouth-we.~t gales, rendering it impracticable for large steamers to enter or 
leave port during their prevalence, and even in fine weather there would be no water 
to spare for snch vessels as the " Shannon," " Siene," " Tasmanian," of the Eoyal line, 
drawing over twenty-three and a half feet when loaded, therefoi-o the above port 
wonld be ill adapted to such a purpose. 

And now for TJchucklesit, in Baiclay Sound, about 16 miles inside of Cape Beale. 

The channel leading to this harbonr is narrow, varying (him one to two miio!) in 
width, has water too deep to anchor, and several dangerous rocks that wonld be 
difficult to avoid in thick weather, and the harbour itself has also very deep water 
with little accommodation for such an important station. 

And there is still another and greater disadvantage on the west coast (i. e.) : 
the further north the mariner proceeds along the coast the less distance the soundings 
extend fW>m the shore, consequently he has not the iacilitics at hand in thick weather 
there as he wonld have farther south, to warn him of his approach to the land and 
its attending dangers. 

It will DO now seen that, in my opinion, either Esqaimalt mnst he made the 
terminus of the ocean steamers or else a harbour mnst be sought north of Yanoouver 
Island altogether, wbere there is neither settlement or any other advantage to offer 
as a recommendation ; so evoiything seems to be in favour of the former, viz., settle- 
ments, political and commercial importance, and a naval station, which it both now is, 
and ever will be, notwithstanding others to the contrary: for as long as England and 
the Dominion require a navy to protect their interests on the seas, EsquimaJt will be 
the station on the Pacific, in order to watch the Strait of De Fuca, and political 
movementfl on Puget Sound. So if St. Juan Island bo the key to British Columbia, 
Esquimau is the lock ; and ibe latter may still keep the thief out of the house, even 
if the key were lost. 

And aa to itn capabilities aa a fort, it is needless to moiition them; but fbr the 
benefit of those who are not well acquainted with nautical matters, T will remind 
them of last summer when the fleet on this station, together with the Flying 
Squadron, were all anchored safely in it, leaving room tor as many more, indepen- 
dently of the shores where wharf accomodation could be constructed fbr double the 
number. Such is the harbonr, and its approaches are equally good and clear. 

Without, is an excellent outer harlxjur, " Boyal Bonds," where ships ride in all 
weathers. It has also a lighthouse erected at its entrance, with another at Race 
Socka, leading to it, but to render the chain complete and navigation safe and easy 
there should be one built on an unnamed point near Jordan liiver, half-way between 
Cape Flattery on the one side, and the above rocks on the other, and another on 
Capo Beale, entrance to Barclay Sound. 

The mariner then coming in from the Pacific could sight the tatter, also Cape 
Flattery, Jordan Iliver. Race Rocks, by the way, and Esqulmalt. 

Id making the land in thick weathei-, he has soundings to a distance of 
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thirty milefi off shore, and nowhere else on this coast are ench sonndines to bo 
fonnd. In fact, it is to the Straits of De Faca what the Banks of Xewfonndland an 
to tho Gulf of St. Lawrence, a safe and valuahle gaide to the mariner approaching 
the land in thick weather, and by attending to the lead, and neing ordinary precao* 
tions, the navigator can find his way into and through the Strait, as there is a deep 
water zone, 100 fathoms, running eastward mid-channel until Bace Bocks are pasaed, 
where it shoals to 60 oi- TO fbthoraa. This deep water shoals rapidly to twenty 
fathoms about two miles off shore on both sides of the Straits, and at a distanoe of 
one mile, six to ten fathoms will be found, and carried right up to the cliffs, as thoro 
are do outlying dangers except Bace Bocks, where there is already a lighthouse, as 
above mentioned, and a fog bell, and where there would he placed a gun to fire 
every half-hour during fogs, similar to those in the St. Lawrence. 

But even without the gun, the mariner could steer mid-channel by the lead 
nntil tho water shoaled eastward of Bace Bocks, and thenco one coarse would take 
him in safety to Boya] Bonds, where the mail or passengers could be landed night or 
day. 

In conclusion, I may add that a steamer mighty in fogs, anchor a mile or to off 
shore on the Vancouver aide, anywhore from Fort San Juan to Sooke, a distance of 
thiity miles, in from six to seven fathoms of water, as it seldom happens that there 
is much wind with fogs on this coast, and the sea, however light it may he, gives 
forth a distinct peculiar soand, while washing against the clifik, enfficient to warn the 
r of his proximity to the shore. 

JOHN DBVBBEUX 



Statement of Captain Brown, of ttie Schooner "Alert," respecting Barcloi/ Sound, 
Stamp Harbour (^Albemx) and UckuckUsit. 

Captain Brown states that ho has been engaged in the coasting trade of Van- 
couver Island, between Victoria and Barclay Sound, for the past twelve year«, and 
that ho at one time was pilot on the Sound, and has taken several larve sailing 
ships to Stamp Harbour. Ho eays it is one of the best nnd safest on the Pacific 
coast, and he has seen ten large sailing ships in there at one time, and sis of thom 
were able to lie alongsidn of the mill and load at once. The anchorage oompriees an 
area of ahont two miles square, and a depth of from ten to twenty fathoms. Vessels 
of any size can ride at anchor in any gale of wind in perfect safety, and he feels 
confident that in Stamp Harbour six times as many vessels can lie at anchor aa in 
£sqnimalt. Barclay Sound can always be approached in foggy weather hy sonndings, 
and there is now a lighthouse at Cape Beale. The rules laid down in the Vancoaver 
Island Pilot are correct, and there oro some small anchorages in Barclay Sound not 
laid down on the chart. A vessel con sail from the entrance of the Sound to 
Turn Island and find good anchorage there, bat as the wind is nearly alvrays baffling, 
a steam tug must he used to tow her thence to Stamp Harbonr. 

TJcbnoKlesit is a good harbour, hot is out of the way for a vessel nniesa she 
has a tug, on account of baffling winds. 

In going up the Albemi Canal the only current to be met with is that on an 
ehb tide, and its greatest velocity does not exceed 1^ knots. 



Statemeni of Captain McKay, respecting Barday Semd, Aibend CkuuU. 

ViOTOEiA, 10th Janaarjr, 1874. 

Captain UcEay states that Barclay Sound is easy of approach, as easy 
aa moat coast places. The entrance to the Sound is good and soandiogs 
outside ; good anchorage inside. Stamp Harbour, he says, is an ezoellent harbour. 
well sheltei-ed and smo, with plenty of good anchorage. Albemi Canal haa deep 
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water, but is free iVom danger. If any traffic were there, steam tags would be 
used aa they are in other places, not as a matter of abaolnte necessity, but as a 
matter of convenience. In the case of steamers plying here there would be no 
difficulty whether in or at the entrance to Bai-clay Sound or Stamp Harbour. 

Statement of Captain Christicm, Pilot, respecting Barclay Sound and Alberm. 

Captain Christian ia a pilot and has been od the north-west coast of Vancouver 
Island during the past eleven years ; knows Barclay Sound ; has been there coasting 
hundred of timec, i.e. nearly every month at least. There is a good navigable 
entrance, one 2^ miles, another 1^, the third one mile. There ate some dangerous 
rocks outside, but plenty of room to avoid them ; they are down on the chart. Thoro 
are soundings outside extending about one-half mile from the shore about the eustern 
channel. Barclay Sound is quite safe: the anchorages are not numerous m the 
Sound. Stamp Uarbour is a good harbour, at the head of Alberni ; good anchorage 
and safo; usuully requires a long boat with a westerly wind. The lif;ht at Capo 
Beale in very valuable, and anyone acquainted with the place can enter the harbour 
at night. The current usually sets out. He considers Baixilay Sound easy of 
approach with a &ir wind; with afoul one it is like most other places, but the.e is 
plenty of sea room. 

Statement of Gilbert Sproat rejecting Barclay Sound and Albertd. 

I know Barclay Sound, but have no personal interest there. Probably, I know it 
better than any other rotiidont in the Province, for ray firm, under niy personal 
raanngement, had sawmills there for five years, and its navigation question was the 
question I bad to consider. 

We had no lighthouse on Cape Boalo in those days. I think we loaded about 63 
vessels of considerable size at Alberni (Stamp Harbour), which you know is at the 
bead of the canal, and I think I am right in saying that not one sustained any 
danger. We have had ten ships, of 1,000 tons on the average, lying at one time off 
the wharf at Albei-ni, These facta are better than theoretical statements. For a 
general description of the place I would refer to the Admiralty Chart, but may say 
that while Barclay Sound is not a harbour like the unrivalled Esquimau, it ia not » 
bad harbour. The eastern passage is the best, we always oonaiderod, and now that 
there is a lighthouse at Cape Beale it can be well approached. 

The channel is only about a mile clear, too naiTow for big ships to beat into, 
but generally the wind draws up or down. We got along for five years without ary 
appliances, and I therefore think that with the lighthouse, a tug boat and pilot, the 
place would prove to be better than the average harbours on tbia or on the Engliah 
coast. The most I know about the harbour at Alberni (head of Canal) is that it was 
frOEon over once 14 years ago, not since, nor fur long before, by Indian accounts. 

TJchuckleeit is a good harbour, quite snug ; generally speaking, the water in both 
'ho Sound and Canal ia too deep, but there are some good anchoi-agoa. I havo ridden 
out agale in Wizard Anchorage, near Satellite Passage, just after you got well into 
the lastem passage. There ia not an anchorage beyond Uuhncklesit in the Canal, 
but you can Ue up alongside the rocks, and the wind generally draws up or down. 
Once up to Stamp Harbour a dozen or more big ships can ride comfortably. 

You could not ran into Barclay Sound in a fog, nor coald you into the Straits of 
Fuca with much confidence. 

There is a rolling and gonei-ally wooded tract of land at head of Canal five or six 
miles square, with good soiFin parts. Very good indications of coal have been found 
Iniely close to the wharf. A small expense would make Alberni safe fi-om attack by 
an enemy from seaward, the canal is so long, narrow, and bordered by such high 
mountains. 

GILBEET SPEOAT. 
Vancouvsb Island, 4th February, 1877. 
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APPENDIX W. 



Thore can be no doDbt that Boiite No. 2, terminatiog at Burrard'a Inlet, ia open 
to some military objectionia upon the ground of ittt running within a short distance 
of a fot-oign toiTttory, lor full 60 milod ft-om the sea. Its approach ia aluo liable to 
interruption Irom the ocean, in passing tho Island of Sau Joan, but recently, nn- 
foi'tunately, given up to the United Statos. The guns on this island would complelely 
command the passages either by the Bosario or Ilam Channels. 

I do not think, however, that the objections I have mentioned — and there are 
none other of which I am awai-e — areof sufficient gravity to weigh against thenamo- 
rons advantages which have been set forth in favour of the fiarrard ^letterminns. 

In case of hostilities, we should, in all probability, have a conijidorable squadroD 
of gunboatd and ships of war of various descnptions, upon which we should nave to 
depend, not only to guard the approaches fi-om th» oceun, but also to keep open the 
Fnizer River from its confluence with the Stmit of Georgia, past New Westminster, 
to Hope. 

lUids, of course, could, and, possibly, would be made from Washington Territory 
across the international lino to tear up rails, blow up bridges, or otherwiao interrupt 
the line of railway ; but as in war it is scarcely possible to provide against every sort 
of desultory attack, so it would hardly bo consistent to overlook all the numerous 
advantages in favour of Burrurd's Inlet terminus, merely from fear of eventualities 
which may be veiy r^mote^may, indeed, never occur — or if attempted, miKht be 
averted or rendered nugatory, througli the means of naval protection to which 1 have 
alluded. 

E. SELBY SMYTH, 

MaJor-OeneraL 
Ottawa, 15th March, 1877. 
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APPENDIX X. 

SKETCH OF THAT PORTION OF CANADA BETWEEN LAKE SUPEBIOB AND THE ROCKr 
MOtTNTAINa, WITH BFKCIAL aEFEOENGE TO ITB AQIUCULTOBAL CAPABILITIES, BY 
JOHN UACOHN, U.A., PBOFX8S0E 09 BOTANT, ALBERT COLLEOE, BELLEVILLE, 
ONTARIO. 

During the aammer of 1869, Professor R. Bell, of the Goologicyil Survey, 
examJDed the region aroand Nopigon Blver and Lake, and reported that there were 
large areas of land, both in the vicinity of the lake and rivor, well situated for agri- 
caltnral pui-poses. Speaking of the Kepigoa country, he says : " Id the Nepigon 
country the largest tract of good land appears to be on the soath-wostern side of the 
lake. From the Konwaten River northward to the Fagitchigama, a distance of fifty 
miles, the country is comparatively level, and the soil generally fertile; but we 
could not ascertain from our own explorations how ftr westward this tract extends. 
The Indians, and others, however, represent it as continuing nearly to the River Win- 
nipeg, and becoming more generally level in receding ftom Lake Nepigon. Some 
of the peninsuhiB in Lake I^pigon, within the above distance, are hilly ; but the soil, 
generally, is good, even on these, consisting of a brownish loam sufficiently t«nacioas, 
when moist, to retain its form after beiiig pressed in the hand. The rivers entering 
this part of Lake Nepigon, as far as examined, were found to flow, with tortuous 
courses, between mnduy banks of clay, overspread with fine sand. The clay as seen 
in the banks generally appears sandy from having become mixed with the overlying 
deposit ; but when clean sections are obtained, it is usually found to bo stiff, tenacious, 
and free from erit. On the higher levels the sand is often conrser,and stratified with 
layers of gravel. 

There is a considerable area of good land around the bottom of Sonth and 
Mclntyre's Bays, and on the peninsulas east of the latter bay and Gull Bay. From 
the mouth to the first rapid on tho Foshkokagan, the loamy banks of the rivor are 
fh>m twenty to thirty feet high. The River Kabitotiquia is so crooked that by 
following its windings fVom tho month to the portage leading to Chiefs Bay, tho 
distance was estimated to be fully thirty miles, although it is only nine miles in a 
straight coarse. On both sides the country is level and the soil sandy, supporting a, 
growth of grass and bushes, the timber having been all burnt off by repeated fires 
within the lost few years. Tho land is free from stones, and very little la^ur would 
be necessary to make it ready for the plough." 

A number of other localities ore mentioned having a good soil, and capable of 
supporting a large population. 

During the summer of 1869 I made extensive collections of tho plants in the 
immediate vicinity of Lake Superior and at some distance from its shores, and in no 
case did I find boreal plants except close to the Lake. Although tho greater part of 
the land was covored with spruce it was quite evident that if this were cleared away 
tho land would be drier and a different vegetiuion would spring up. In tho summer 
of 1870 very extensive fires took place, and much of this timber was consumed, iiy 
second visit confirmed the opinion I had formed on my first that tho apparent coldness 
of tho Lake Superior region was caused by a super-abundance of moisture. Even 
three years had made a change, and the vegetation now springing up was 
indicative of a drier climate. The valley of the Xaniinistiquia contains n large 
quantity of good, fertile soil and thogreaterpart of the land between Thunder Bay and 
Shebandowan will yet produce heavy crops of hay and oata, and possibly wheat. When 
passing through it in 1872 I noted that all thoattemptswhichnad been made at culti- 
vation nod been successful. Timothy was exceptionally good and produced immense 
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qnastitiea of soed. I have no doubt but that mnch of the land on the eastern side of 
tbe wBterehed is suitable for caltivation, and that, taken as a whole, it ie little behind 
many parts of the Laurentian country in Ontario, 

I have very little knowledge of the country which I desi^ate as the " water- 
shed." It seems to be a plateau elevated abont 1,000 feet ateve the Lake, and bo 
studded with lakes as to appear to beat least one-half water. There can be very little 
land fit for caltivation; judging from the section passed over by me, I am led to 
assume that there ai-e extensive groves of red and white pine throughout the whole 
area. That this ie bo, I have no means of proving, but I infer it from the country to 
the south of it — Minnesota — which, in its northern part, is precisely like the area in 
question. This section may be said to extend from the Hinnesota boundary on the 
south, to English fiiver on the north ; and from tbe Lake of the Woods on &b weet, 
to near Lakes Nepigon and Superior, on the east. 

An area of more or less extent, well suited for agricultuml purposes, ie met with 
on Bainy River; but whether it extends far to the north, seems to be an open qaos- 
lion. A gentleman, who i-esides at Port Francis, informs me, that there is mach 
moro good land along the river than is generally supposed, and that it extends a long 
distance back from it. Thero are likewise many fine groves of firstxilaas timber, and 
he assures me that there can be no doubt of the fortirity of the soil, as crops of all 
kinds are raised at Fort Francis. Here, there will be a very large settlement, which 
will very possibly extend back, incomingyesrs, to the railway. This is the most favour- 
able point for settlenteut between Lake Supoi-ior and Manitoba; and as It is in con- 
nection with navigable water, will always be an important location. The swamp sud 
to extend along the right bank of the river, at a varying distance of from one to 
thirteen miles, will be very easily drained, as it is mnch higher than it. As the 
CDtintry is cleared, these swamps will naturally dry up, as they are really formed 
by the deposition of moisture m excess of evaporation, which will not be the case 
when the summer wind gets free play. It may be set down as reliable, that all the 
land in this region not covered by rock or sand, is good ; and that the extent of this 
good land is in excess of tho amount conjectured. 

Without a doubt^ the whole region from Thunder Bay to Lake Winnipeg, con- 
tains a large amount of fertile soil ; and from the nature of the forest-growth, thoro 
can be little difference between itii climate and that of Northern Ontario. White pine, 
red pine, swamp elm, red ash, red and white oak, balm of Gilead, poplar, basswood, 
birch, spruce, cedar, and tamarac abound, and grow in many cases to a largo size, 
A comparison bolween this region and that of northern Ontario, is not inapt, as tbe 
parallelism is almost complete. Bocky ledges, swamps, lakelets, patches of good 
arable land, larger areas of good or sandy soil, lakes and rivers teeming with fish, 
and, lastly, a climate cooler and moister than that of the Lake region, aro fotrnd 
throughout both areas. 

&king the average width of the dry land along Ilainy £iver at eight mites, and 
its length at eighty, the valley cannot contain an area of loss than 300,000 acres of 
good. land, having a soil so rich that it hoe been the theme of every explorer. The 
canal now being built at Foi-t Francis will do much to attract settlement to thia 
out-of-tho-way region, and will be a valuable auxiliary in the construction of tho 
Pacific Eailway. 

Although Winnipeg River is very rocky, yet along its course there are many 
small ai'oas which have a very fortile soil, and which produce Indian oom and wheat 
together with other cereals in abundance. Towards tne mouth of the river the good 
land iDCreaees,and at Fort Alexander there are many thonsand acres of good arable land. 

A region very little known lies between Lake Winnipeg on the one hand, and 
Lakes Manitoba and Winnipogoosis on the other. Its climate is certainly no 
colder than that in the vicinity of Fort Garry, and wherover sufficiently elevated 
above the lake, it should produce all the cereals cultivated further ^uth. Near the 
lakes thero are immense marshes and low grounds which produce ^vat quantities of 
hay, and which, on the settlement of the country, will ne very valuable both for 
pasture and meadow lands. 
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The greater part of the coantry between the Back, Porcapine and Hiding 
Mouctaina on the west, and Lakes Winnipe^roosis and Uanitobs on theeast, isvery wet 
and marshy. This may be said to be the cause of the summer frosts in this region. 
Although marshy and wet the soil is nearly all good, and in coining years, when 
properly drained, will produce abundant crops. A careful examination of the map 
will show the reason of this weLnoss. This iB the outer margin of the "First Prairie 
Steppe," and the water which baa been absorbed into the soli of the "Second 
Prairie Steppe" here comes to the snrface in multitudes of springs, which are the 
cause of the marshes that lie along the base of the mountains spoken of above. N^o 
one carefully studying the map of the "Second Steppe" can doubt the correctness 
of this theory. 

Aline pissing from Fort a la Come and the Basque Hills by the Porcupine, 
Dnok and Biding Mountains and the wet country east of Pine Creek to Pemoina 
Mountain, will include the country known as the "First Prairie Steppe." Bast of 
Bed Biver this same region extends along the boundary to near the North-West 
Angle and north to Lake Winnipeg. The outer line all the way i-ound is marshv, 
except where it is cut through by the Bed Biver, and in course uf time will all bo 
drained and brcome very productive. 

Taking Manitoba as a whole, it is surpassed in fertility tff soil and productivo- 
noss by no other country in America. From a careful study of its rainfall and its 
n«tnral productions, I have no hesitation in saying that all our forest trees will be 
easily grown on any part of the " First Prairie Steppe." There seems to be no 
deficiency in the rainfall in spring and summer, although both the fall and winter 
are veiy dry compared with ours. Experience of the climate of Manitoba will 
sorely bring a liking for it, it being so uniform that the periods of the commence- 
ment and close of winter may be accurately predicted. 

Second Praine Steppe. 

On the Second Prairie Steppe, the soil, instead of being uniform as on the first, 
changes its character very often. Bich prairie soil is foun<^ alteroating with gravel, 
sand, or boulders, or with a mixture of all three. My own observations mide 
during two trips across it are as follows : — 

After passing Bat Greek, the trail to Pine Creek loadsover awido and bcautifal 
prairie, ^in 1872 without an inhabitant, but in the fall of 187S nearly all fenced in 
and studded with the housei of numerous settlers). For the first few miles 
the country is an nnbi-oken plain, with, at intervals, a few olamps of aspen. As 
we proceeded westward, it became more thickly covered with aspen clumps, 
and gradually changed from a boundless prairie to a partially wooded plun. The 
trees were very small, in no case being more than six inches in diameter, and 
having every appearance of quick growth. Constant fires are certainly the causo of 
the want of wood, which is eveiy year becoming scarcer. After leaving Eat Creek, 
for a distance of over twelve miles the land is of firat-class quality ; then intervenes 
a tract of land about ten miles in extent, which is more wooded and wet in spring, 
as was easily seen by the numerous clumps of willows thickly scattered over its 
suriUce. For the next ten miles the trail led through a rich country ; vegetation of 
every kind being most luxuriant and bearing testimony to its general fertility. 
The whole of this region was evidently covered with forest at a recent date, as there 
are oaks and many aspens still remaining. Fires are gradually but surely denuding 
the whole country of woods, as the margins of all groves show the action of fires. 
Much that had been green forest land when I crossed with Mr. Fleming in 1872 was 
now (October 1875) covered with blackened trunks. When within four miles of 
Pine Ci'eek, the land changes and numerous sand hills are passed which indicate the 
outer flank of the " Second Prairie Steppe." This sandy tract extends to about four 
miles west of the creek, and has still many scattered oak trees upon it. 

Betwoen Fine Creek and the Little Saskatchewan, a distance of 31 miles, the 
land is generally good, but wood for the fii-st 20 miles is very scarce. The soil is 
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drier and warmer than that east of Pino Creek, and although possibly not yielding 
somuoh per aci-e it would still be considered firatclaBS land in the east. As wo 
approach the Little Saykatchewan tbc land becomes rougher and many small lakes 
are passed. Many boulders elrow the ground and ridges of gravel or sand aro 
occasionally seen. 

The valley of the river is very beautiful, and formed a pleasing contrast to the 
monotonous country passed over before i-euching it. The timber on its banks ia 
nearly alt destroyed by the recklessness of travellers and hunters, and there ia 
almost a certainty that, before but a very few years have elapsed, there will not be a 
tree left in the country. The whole of this valley is well nuitcd for cultivation, and 
there is an abundance of water at all times, and quantities of fish at certain seasons; 
the only drawback is the want of wood. 

Between the Little Saskatchewan and the Salt Lakes, a distance of 26 miles, the 
land is fit for cultivation but the water is scarce, and in the f&W of the year there in 
none to be had, except by sinking wells, which is oat of the question, tor travellers. 

Shoal Ijake, ten miles west of Salt Lake, seems to be the centre of a depression, 
and for six miles weat and twelve miles east of it the land seems to be impregnated 
vrith salt, as for the whole eighteen miles saline plants were observed. When I 
passed the Shoal Lakes in August, 1873, a sti-eam of fresh water was flowing oat of 
the npper lake southward into the lower, and the water was sweet and good. Passing 
the same point last October, I was surprised to find that the creek had ceased to flow, 
and that tne water in the upper lake was not fit to drink. 

This water question is one not easily solved ; bat from my own observations I 
have concladed that good water will be found in almost every part of the country 
by judicious sinking. From the fact that when salt water and fresh are near each 
other the fresh is on the higher ground, I have come to the conclusion that the salt 
depressions or tataa occur either where the soil is impervious, or at the bottom of 
synclinals. The fact of springs being found higher than the salt seems to point to 
toe latter as the cause. Unquestionably one or other of these is the true reasoOj as 
salt lands are generally, at feast to all appearance, impervious to moisture. On 
other pai'ts of the prairies the soil is porous, and the water disappears from the 
snrfkce, eventnally to appear as springs or swamps, it may be, hundreds of miles off. 
Wore wells dug in the vicinity of fresh water pools,oron lines showing an appeai'snco 
of an anticlinal, water would be invariably obtained. 

The soil between Shoal Lake and the Assiniboine is generally good, being 
principally a sandy loam, resting on a gravelly sub-soil. Limestone pebbles are very 
abundant in the soil, although tuei-e is an abundance of gneiss boulders on the hill- 
sides and on the level ground also, in a number of places. The country between 
Bird Tail Creek and the crossing of the Assiniboine is much cut up by deep i-avines 
running down to the river; in consequence of this, much of the land would be unflt 
for the plough. 

The triangular area enclosed between the Assiniboine on the one hand and the 
Qn'Appelle on the other, having a perpendicular of 25 miles, is worthless for agricol- 
tural purposes, being composed of sand or gravel , but after that is passed, the good 
land continues all the way to and beyond the Touchwood Hills. The hills are more like 
an upland plateau than anything else. They are about 80 miles wide whei-e the i-oad 
crosses them, and are simply a series of undulations like broken waves, the hollows being 
ponds, lakes and marshes. It is only in the vicinity of the " Old Fort " where they 
are above the general level. They are certainly much higher than the plain to the 
west, as it is a continuous rise, going east for many miles before reaching the hills. 
The soil on both sides is mach better than that of the plateau itself. From ten miles 
east of Cut Arm Creek to the eastern base of the Touchwood Hills the land is first- 
class and contains but little salt. Much of it, however, is without wood ; but a veiy 
few years would suffice to cover the greater pai-t with Ibrest, if the fires could bo 
stopped. East of the Little Touchwood Kills and north of File and Pleasant 
Mountains stretches a wide undulating plain, with little wood or water, but with an 
excellent soil. For the most part it consists of a gravelly loam, with fW>m six to ten 
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inches of the iisaal black prairie soil on the top. Althongb there is soarcelj any 
water on the surfaco, there is no doubt but that tho very beat could bo obtained by 
sinking, as there is acarcely any brackish water or " salt lands." 

After passing the Touchwood Hills, thei-o is a stretch of fully forty miles where 
there is no wood and scarcely aoy frosh water. It seems to be au immense depression 
extending east and west along the base of the hills for a gi-eat distance, ending to the 
eastward in Quill Lake, which is said to be quite salt. Ten miles west of the 
" Hills " is the bitterest water on the whole route, and at tho time I passed it, last 
October, it was even unfit for either horses or cattle. Twenty miles may ne set down aa 
the breadth of the salt lands, tbo other twenty being a very fair soil, but totally 
devoid of wood and possessing very liitio water at any season of the year. Between 
the eastern edge of tho plain and " Bound Hill " the soil is very good, but the sur- 
face is mach broken with hills, ponds and bouldei-s. From Kound Hill to the South 
Saskatchewan— a distance of over fifty miles — the soil is genei-ally of a first-class order. 
The aspect of the coantiy is much varied by wooded hills and fertile prairies 
int«rapersed with beautiful little lakes and occasional marshes; taken as a whole, this 
r^ion is all well suited for settlement. Bound Hill is about four miles west of the 
telegraph line, and the country seen from itu top is thus described by the author of 
Ocean to Quean : " Climbing to the summit of the conti-al hill we found oursolvoe in 
tbo middle of a circle, thirty to forty miles in diameter, enclosing about 1,000 
square miles of beautiful country. Korth and oast it was undulating, studded with 
aspen groves and shining with lakes. 1*0 the south-west was a level prairie with a sky 
line of hills bordering it. To the north-west^— our direction— tho hills gradually 
descended to the more level pi'airie beyond, through a beautiful, boldly irregular 
country, with more open expanses than the Touchwood Hills showed, and more 
beautil'ul pools, though the wood was not so artistically gi-ouped." 

All that has been said of tho country between Pine CrcoK and the South Saskat- 
chewan applies to the lino of cart road, which by reforrieg to the map will be seoo 
to pass across the plateau which separates two water-sheds. On all the land for the 
whole distance the grass forms a sward, and if the prairie fires were stopped tho 
whole would be again covered with wood without difficulty. The only tree for this 
whole distance is J'optUta tremvloides (Aspen poplar) except a few oaks, elms and 
ash, in the valley of the Assiniboine. 

The country sooth of the line I traversed is drier, and almost wholly without 
wood ; but there are many firstrolass locations in the valleyB of the rivers which 
teavoi-so the territory in question. 

Qeorge Dawson, Esq., who was geologist to the Boundary Commission during the 

?ears 1872, 1873 and 1874, in his publish^ report speaks of this region, the Second 
rairie Step, Sk., as follows : — " On crcMsing Pembina Biver the eastern matgin of the 
Seat treeless plains is entered on. No woods now appear except those forming narrow 
Its along the valleys of the streams, and soon even the smaller bushes become rare. 
The shrubs met with are generally stunted from the absence of shelter against the 
wind and the frequent passage of prairie fires. With reference to the soil west of 
Pembina Biver the same remarks apply as to that east of it. It is fertile, though 
not so deep or inexhaustible as that of the Bed Biver Talley, and rests on a gravelly 
drift sub-soil. Swampy bottoms, bearing a good growth of hay g>'BSB, abound, but 
their area is small as compared with that of the dry ground. Toward the end of 
summer most of these swamps dry up completely, and extensive regions are then 
without other water supply than that derived fi-om the streams and rivers, which 
lie in deep valleys and are often far apart. I do not think, however, that difficulty 
would be found in obtaining water by wells snnk in any of the lower pai't of the 
pi'airie. The rainfall of this region is probably slightly less than that of Bed fiiver 
valley, but appears to be sufficient for agricultui-al purposes. 

It seems probable that at a period not very remote, a groat part of this region 
was covered with forest trees. The humidity of tho soil and climate is sufficient for 
their growth, and in spme places little hummocks, resembling those found in a forest 
and known aa " cradle knolls," wore observed. On approaching Turtle Mountain, 
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the tendency of this part of the prairie to recloth itnolf la shown by the OGcnrretice 
of thickets of BeedliDg poplars ou the sheltered sides of the undulations, wherever 
any considerable periol Has intervened since the ravages of firos. The water of the 
ponds and swamps of this part of the pmirie is generally sweet, bat one distinctly 
saline lake was seen. 

Turtle HounUtin, forming as it does, a moi'o or less thickly wooded area n^hich 
may be ostimatod as over 300 squure miles, cannot but be a valuable nnclcua for 
tho utilisation of the surrounding ti-coloss prairie; serving as a supply of fuel and 
building timber, and as a rafuge for wintering stock which, during the summer, has 
boon herded at large on the plains. Though tho elevated and broken area of the 
" Kountaiii" is pretty nearly equally divided by tho Boundary Line, the northern half 
is more uniformly covered with woods, and probably embraces two-thirds of tho forest 
area. There are also large regions of the so-called mountain, which, though more 
boldly undulating than the prairie, show good soil, and will eventually be cleared for 
agriculture. There ore indications that this wooded area receives a much more copious 
rainfall than the surrounding country. 

The wood is chiefly poplar, of two species. Oak, however, occurs abundantly 
along the margin of the forests, and forms groves on tho ridges, or groves interspersed 
with other trees. White birch is abundant, though not fotming large groves, and 
black birdi also occurs. The ash-leaved maple or box elder, and the elm ai-e also 
found, the latter attaining considerable dimensions in somo of the more sheltered 
valleys. The largest poplars observed must have been over two feet in diameter at 
the base, and of good height. The average size in many groves is about eighteen 
inches. The oak and birch are seldom over two feet in diameter, and the latter are 
generally much less, but growing in thick masses and very tall. Mo3t of the swamps 
are grassy, and would yield excellent hay. Peas and vetches are abundant and occur 
with the fireweed (^JSpilabium angustifolitan) and various species of Aster and Solidogo. 

Westward from Tui-tle Afountaio the prairie rapidly loses its abruptly undulating 
character, and becomes almost perfectly level before reaching tho BiverSonris, at the 
173 mile post. There aro, however, still many shallow basin-shaped hollows, which 
must bo filled with water in the early spHng, but, soon after, show a fine tall growth 
of swamp grass, which in the autumn was found in many places standing consider, 
ably higher than a horse's back, ai;d which contrasts strikingly with the short ci-isp 
sod of the surrounding prfurio. Tho vegetable soil is noc vei-y deep, often only six or 
eight inches, and in character somewhat light and sandy, but it is based on whitish 
marly drift, which forms a good subsoil. 

The valley of the Soui-is is here nearly a mile wido. It includes some flat 
and very fertile land, and a limited quantity of timbei', chiefly elm, is found along the 
immediate banks of tho stream, massed in fine groves on the peninsulas formed by its 
devious windings. 

The region between the iirat and second crossing of the Souris by the 
line, about 50 miles in width, presents features similar to those of that last described. 
It is gently undulating, with a soil which is, in some placos, perhaps, rather thin and 
gravelly, but becomes deeper and richer in the vicinity of the North and South 
Antler Creeks — tributaries of the Souris. Along the valley of tho South Antler, a 
good belt of trees extends for many milc!^. The surface ia everywhere covered with 
a strong sod of short grass. 

The Souris at its second crossing flows in a valley with wooded gi-assy banks, 
somewhat narrower than befoi-e, and with tho immediate bed of the stream pro- 
portionately deeper. Il is still fringed with wood and continnes to be so as for as 
Wood End — 262 mile post — or about 80 miles by the course of the stream. 

From the second crossingof the Souris to the foot of the Missouri Coteau, from 
the 215tb to the 296th mile post, the prairie still shows a gently undulating surfitce, and 
in most places a short thick growth of grass. The soil, however, in passing west- 
ward shows a tendency to become more sandy and stony, and some lai^ tracts are 
covered with boulders in such profusion as to be rendei-ed permanently unfit for 
sgrioultore." 
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These are the woi-de which Mr. G. DawBon uses in describing the Second Prairie 
Steppe as seen by him on the Boundary Line on Latitude 49°. 

Between the road tmvelled by myself and the Boundary so clearly described by 
Mr. Dawson, flows the Qu'Appello Eivor, explored by Professor Hind, in 1858. Of 
the valley of this river and its surroundings, ho thus speaks in his report of the 
country between Fort Ellico and the Qu'Appello Lakes : 

" At 4 p.m., on tho 12lh of July, we left Fort Ellice, and travelled due west 
through a pretty country, near the banks of the River Qu'Appelle. Wepassed one 
quagmire, and after breakfast on the following day, arrived at the Cross Woods; they 
consist of aspen, with a splendid nndergrowtn. The pasturage is excellent and the 
road good. On the 131h, we passed through a fair rolling country, the soil consisting 
of sandy luam, with much vegetable matter in the valleys. Aspen proves are 
numerous, and many little lakes, margined with reeds, afford quiet breeding places 
for ducks. Tho i-oad is good in summer, but wet in spring. The trail continued 
through good land for nine miles, with aspen groves on tne crown of each undulation, 
and willow bushes in the hollows. Then came a prairie, three miles aci-oes, but of 
much greater length. Ponds were numerous, abounding with ducks and ducklings. 
On the morning of tho ISlh, we reached a treeless prairie, marked at its western 
extremity by a sandy ridge, known among tho Indians as the West Bidgo. 

Beyond the West Kidge the coantry is very undulating and bonlders of limestone 
and gneiss rocks are strewed on the flanks and summits of the hills. In tho 
morning after a clear night we always noticed heavy dew, this phenomenon was not 
so frequently noticed on tho Souris under similar circumstancee. There can be 
little doubt that the aridity and barreuuesa of the Cri-eat Prairie between the 
Qu'Appelle and the 49th parallel is owing to the small quantity of dew and rain and 
the occurrence of fires. North of the Qu'Appelle seemed to be fkr more humid and 
the vegetation infinitely richer than south of that great valley. 

Another prairie eight miles broad succeeded that last described, and bounded by 
ridges having a >'^.W. and S.R. direction introduced us on the 16th to a hilly country 
for some miles. The range is called the Indian Head, and contains many boautiflil lakes 
and is well wooded. Hero we mot Charles Pratt and a party going to Bed Biver; an 
old Indian, accompanying Mr. Pratt, born in this part of the countiy, told us that ho 
romemberod (he time when the " whole of the prairie through which wo had passed 
since leaving Fort Ellice was one continuous foi-eat," The view from the Indian Head 
range ia exceedingly beautitul ; it embraces an extensive area of level prairie to the 
north, bounded by the Aspen Woods on the borders of the Qu'Appelle valley. A 
portion of the old foi-est alluded to by the Indian still exists on this range. It con- 
sists of aspens of large growth and thickly set. 

On Saturday, the 19Lh, wo entered a very beautiful and fertile prairie at the foot 
of tho Indian Head ridge, our conrse leading us in a northerly diroctioa to the Qu'- 
Appelle Mission. We reached it about 6 p.m., after passing through a magnificent 
prairie all day. In fact, tho country north of the Indian Head and Chalk Hill ranges 
18 truly beautiful, and will one day become a very important tract." 

Speakingof the country between the Qu'Appelle Lakes and the Elbow of tho 
South Saskatchewan, the same writer says: "Pntting out fires in the prairie is a 
telegraphic mode of communication fi-equootly resorted to by Indians. Its conse- 
quences are seen in the destruction of tho forest, which once covered an immense 
area south of the Qu'Appello and Assiniboine. Tho aridity of those vast prairies is 
partly due to this cause. The soil, though light, derives much of its apparent 
sterility from the annual fires. In low places and in shallow dopi-ossions where 
marshes are formed in spring, tho soil is rich, much mixed with vegetable matter 
and supports a very luxuriant growth of grass. If willows and aspens were allowed 
to grow over the prairies they would soon be converted into humid tracts in which 
vegetable matter would accumulate, and a soil adapted to forest trees be formed. If 
a portion of a prairie escapes fire for a year or two the result is seen in the growth 
of aspens and willows, first in patohes, then in large areas, which in a short time 
become united and cover tho country; thus retarding evaporation and permitting 
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tho accaraulatioQ of vesetable matter ia the soil. A fire comes, destroys the ycnng 
forest groATth, aod eatabliEhoa a prairto once more. The reclamation of immense 
areas is not beyond human power. The extension of the prairie is erideDtly doe to 
fire, and the fires are caused oy Indians, chiefly for the purpose of telegrapnic com- 
munication or to divert the baffalo from the course they may be taking. Tfaeee 
operations will cease as the Indians and bu&lo diminish ; evente which are takiDg 
place with great rapidity." 

Prof. Bell, of the Geological Survey, examined the country in tho neighbourbood 
of Fort Polly daring the Bumnior of 1874, and thas speaks of the timber and soil 
between Duck Mountain and the Assiniboine : — " Following h south-east course from 
the Crow Stand, I fii-at passod along the south-eastern base of a bouldery ridge, about 
a mile in length, having the same direction, and at the end of 11 miles came apon 
Big Boggy Creek, flowing north-ea<>t. This I descended for abont eight miles with- 
out finding any solid rock, and then sti-uck north-north-eastward through a level 
country with a good clayey and gravelly loam soil. It is covered with brush, brokcL 
by ponds and prairie openings. Wo also passed through a strip of large timber, a 
mile and a half in width; the trees consisted of aspen and balsam, poplar, eprnce and 
tamarac. With the exception of a few trees on the south side of the Assiniboino 
near Fort Felly, spruce and tamarac were first observed on coming to Big Boggy 
Creek. Some of the tamaracs were upwards of a foot in diameter. 

From the above point on Big Boggy Creek, I followed a straight north-north- 
wcat«rly course back to the CrowStand, the distance being about 26 miles. Most of 
our course lay several miles to the east of the Assiniboine £iver. In the above 
interval the soil is sandy, in some places light and poor, but generally mixed with 
loam and of a fertile character. Boulders were scarce, except near the Crow Stand. 
The surface of the country is slightly undulating, fiather more than half the area 
consists of pmirie openings, the remainder being covered with poplars and willows. 
In tho praine portions tho moles have thrown up almost every foot of the soil into 
little hummoclis, often for miles at a time. Surface water was scarce when we passed 
over the ground in tho beginning of August," 

Speaking of the country along Swan Biver, about 12 miles from Fort Pelly, be 
Bays ; — 

" Immediately after crossing Swan Eivor we entered the Five Mile Woods. Tho 
trees aixi mostly aspen and balsam poplar, with some spruce and white birch. In tho 
woods the soil is an excellent clayey loam overlaid with black mould. Emerging 
from tho Five Mile Woods, we entered upon the Square Plain, which has a length on 
tho trail of about 16 miles. In the fii«t or southorn sixteen miles of this distance, 
prairie openings alternate with groves of aspens, and the soil is of a coarse sandy 
character, with some gneiss boulders. The remaining ton miles consist of prairie, 
with bushes in some places, and the trail passes over a fine loamy soil, the best we 
had seen since leaving the fertile prairie land of the Lower Assiniboine valley. The 
sandy soil in the southern part of the Square Plain is furrowed hy old bnfialo tracks 
running in the same direction as the trail. Thunder Hill lies on the western side of 
tho Square Plain, and the brook named after tho hill joins the Swan Biver near its 
eastern comer. Leaving tho Squai-o Plain, we passed through the Poplars, which 
have a length of about five miles on tho trail, and after crossing a short interval of 
dry sandy land, entered upon the Great ^Ueadows, which are said to extend all tho 
way to " tho Store " at tho second crossing of tho Swan Eivor. In going thi-ough tho 
Poplare the trail in the second or eastern half of the distance runs along the top of a 
ridgo of shingle varying in height fi-ora four to twelve feet, but averaging from five 
to eight, and having a width of from one to three chains. It is composed mostly 
of pebbles of gneiss and groy limo^jtone, and is flanked by a swamp on each side. 
The Great Meadows have a level, dreary appearance, and are overgrown with rank 
sedges, grasses and vetches, interspersed witTi clumps of willow bushes. They would 
yield an almost inexhaustible supply of excellent fodder for cattle and horses. The 
noil is a rich black loam, but apparently too wot for cultivation without di-ainagc, 
which, howevoi', could be easily effected, as the surface is 30 or 40 feet above tha 
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level of Swan Eiver. The remains of ancient boavor-daras are a noticeable feature 
in thiif area. Owing to the level nature of the ground, they have necessanly been 
bailt of a great length. They are now all dry, with the exception of a little water 
at the gap, which is opened through the lowest point in each of them. These old 
boaver-dams may be taken as one of the evidences of the greater abundance of water 
in this r^ion in former times." 

Mr. J. "W. Spencer in describing Porcupine Mountain writes as follows : — " Por- 
cupine Mountain forms a continuation of the chain of high ground which marks the 
eastern limit ot the second of three great prairie steppes of the North- West Territory. 
It risen to the height of about 800 feet above Swan I^ke. Between the base of the 
mountain and the lake is a belt of about twelve miles of low ground, conflisting of 
open marshee, or " muskegs," tamarac swamps, &c., while the remainder of the 
interval is densely wooded with-aspen, balsam, poplar, spruce and willow. On the 
elope of the mountain I saw balsam poplars sis feet in diameter, while in some cases 
spruces reached a thickness of nearly i'our feet. This forest is more ancient looking 
and boars fewer evidences of tire than any other that came under my observation in 
the North-West Territory. The region is little frequented, even by Indians, being 
difficult of access. Although fire has not visittxl the slopes of the mountain, or the 
level ground below for a very great length of time, yet the whole of the forest on the 
summit was swept away a lew years since, and in its place a young growth of poplars 
has sprung np." 

After a careful examination of all the authontiee in connection with the Second 
Prairie Steppe, I am quite safe in saying that at least two-thirds of the whole area waa 
covered with forest at the beginning ot this century, and that all this forest land was 
suitable for cultivation. Further, lam quite safe in coming to the conclusion that all 
this region can be again covered with forest by planting, fencing, and occupying the 
country so us to cause the extinction of the prairie fires. 

CommencingatPembinaMountain the escarpment forming the eastern bonndair 
of the Second Prairie Steppe has an altitude of about 260 feel. Fi-om the point where it 
crosses the 49th parallel it sweeps to the north-west and assumes a more gentle slope, 
being broken npinto three or four subsidiary terraces. It then meetd the Assiniboine, 
near the month of theSouris,and passing by the bills oast of Pine 01*66 k attains a higher 
elevation and obtains the name of Riding Mountains, which, with other elevations 
having various names, extend to the Saskatchewan, near Port a la Come. 

Namerons springe and swampsare found all along the face of the escarpment, in- 
creasing in size and volume to the north-west, where they merge into the swampy 
country east and north of Duck Mountain. 

The Souris, the Q'Appelle, the Assiniboine, the Swan, the Red Doer and Carrot 
rivers nil take their rise m the Second Prairie Steppe and drain the vast area included 
in it. The three former run in vnlleye from one to two miles wide and from 200 to 
300 feet deep. All the small streams which convey the surface waters of tlie plains 
to the rivers cut deep narrow valleys in the plain, and cause the cartroads to cross 
the leatit watei'ed part. 

One feature of the Q'Appelle should not be passed over without mention. That 
is, the series of beautiful lakes near the upper pai-t of its course, which are well' 
stocked with fish, especially whitefish. This river seems to have discharged at some 
remote time a part of the water of the South Saskatchewan, as the soui-ce of the 
Q'Appelle is actually within twelve miles of the " Elbow," and the same valley 
extends to it. Its depth below the prairie level being no less than 140 feet. 

The river valleys are all well stocked with wood, consisting chiefly of elm, ash, 
ash-leaved maple, balsam, poplar and willows, while the slopes which lead up to the 
prairie level above are generally covered with a thick growth of aspen poplar. Oak 
18 common on some spots along the Assiniboine, but it seems to pass but a short 
distance into the Second Praine Steppe. After leaving the river valleys, but little 
timber is left on the level country, tno fires having been steadily encroaching on ihe 
forcet area from time immemorial. The ranges of hills, however, are still more of 
lees clothed, and these, owing to their greater rainfall and less exposure to dre, aro 
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likely to retain their wood until the axe of the settler deeti-oys what was ooce a vant 
aad continuous forest. In the North-'Weat and in the neighbourhood of Fort Pelly 
thegreat«r rainfall, combined with imperfect draiQage,cau8es the formation of swamps 
and the growth of black and white spruce, which will yield sufficient timbei' for t£fl 
settlers ^r many years to come. 

Wood Uountain, Turtle Hountain, Pleasant Mountain, File Uountain, Touch- 
wood Hills and many other wooded hills rise at intervals throughout the plain, and 
show by their moist soil, their luicnriant vegetation and the spi-ings oozing out of 
their flanks that much of the apparent want of water is not real, but is a consoqaonce 
of the nakedness of tho land. 

The soil of the region is inclined to be sandy, but, with tho exception of tho 
tiiangular area enclosed between the Qu'Appelle and tlie Assiniboine, the eastern 
slopeof the escarpment and the eastern face or the IjttleTouchwoodHtlls, Isawnone 
but what would be called good land in Ontario. In fully one hundred places I saw 
tho soil dag up, and, invariably, the surface was black loamy soil mixed with sand 
ranging from a few inches to over two feet in depth. Under this the usual subsoil 
was limestone gravel mixed with rich-looking marly earth in varying proportions. 
Soil of this description extends from the confines of Manitoba to nearly 100 miles 
north of Carleton on the road to Green Lake. In the valley of tho South Saskatche- 
wan and between it and Carleton the soil shows more signs of alluvium; there is 
more sand contained in it, and there are few if any ftebblos in the subsoil. The bare 
isolated hills that are frequent in many parts are almost nil gravel and nro useless 
for agricultui-nl purposes. Boulders ore met with in prufusion in many places, and 
ver}' little of tho I'ogion in question is without them; but still they do not foim a 
very miirked feature of the conntry except in the vicinity of " ilonnt Camel" or 
Bound Hill, where for a few miles both east and west they are very abundant. 

Little has been done in the way of agiicnltnre, except at the Hudson's Bay Com- 
pany's establishments, but all attempts which have been made, show- that tho soil is 
admii-ably adapted for the raising of all kinds of grain, especially wheat and peas. 
Over sixty families reside at Fj'ince Albert Uission on tho Xorth Saskatchewan — 
forty-six miles below Carleton — and raise large quantities of wheat, besides other 
grain. Last year over 3,000 bushels of wheat were raised, and this year much more. 
A steam grist and saw milt was put up lost winter, and by this time it is in successful 
operation. Everything is in a progressive state, and the colony hai saccessfuUy 
demonsti-ated that thriving communitio& can be established in tho fur interior. On 
tho banks of tho South Saskatchewan, at the lower ci'ossing, I found no la^a than 
fifteen setilers in October, iS^5, where there was not the sign of a settlement in 
August, I872. They had raised good crops the preceding year, and on my second 
visit had a large tract of land bi-okon up. Sixty miles north of Carleton, on tho 
Gi-oen Lake Boad, a mission had been started by a Chui-uh of England Uissionary 
named Hynes, in the fall of 1874. Last year he raised wheat, barloy, peas and 
potatoes, the latter in abundance, and had bright anticipations for this year. He wan 
a practical English farmer, and he said that the modicum of sand in the soil was an 
element of success in raising crops in the north, as the crops grew much quicker, and 
hence were less likely to be injured by frost. 

The Third Prairie Steppe. 

The boundaries of this " Stopije " on the east are tho westoi'n bounds of tho pre- 
ceding section. These are the Missouri Ootean, or Thunder- Breeding Hills, on tho 
boundary and south of the Saskatchewan, the Eagle Hills between tho two Saskatohe- 
wana, and the Thiokwood Hills north of the North Saskatchewan, and west of Fort 
Pitt. Speakingof the southern part of this section, Mr. G. Dawson writes : "The strip 
of broken countiy embraced under the name of Missouri Coteau, fh>m where it comes 
to the boundary line, to the Elbow of the South Saskatchewan, has an area of aboat 
7,600 square miles, of which the greater part must always remain unsuited for pur- 
poses of agriculture fi-om its rugged and stony character. It would, however, be aq 
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excellont stock-raising district. Though some oftho steeper hills are but scantily 
clad with vegetatioD, a growth of good nntritious grass covers most of the surface, 
and swamps and sloughs with excellent bay grass are scattered everywhere. In its 
physical features, the Cotoau resembles Turtle Uountain, and like that place, would 
no donbt naturally be covered with wood, bat for the prairie fires, which sometimes 
run hundreds of miles iu the dry weather of autumn. As it is, the want of wood is 
one of the most serious drawbacks, and animals fed over these hills in summer, 
would require to be wintered in some of the river valleys to the north, or in the 
wooded ravines of the Tertiary Plateau to the south. South and west of the Cotean 
lies the great plateau of the Lignite Tertiary, which may be said to begin aboot the 
350 mile post, extending as a well-defined table land as far as White Mud Biver, a 
distance of 1 15 miles, in the vicinity of the line. Its form is very irregular, but its 
area may be about 12,000 Fqnareraitca. The soil of this plateau appears as a rule to be 
of a fertile character, but tho indications are that the rainfall, except in a few 
favoured spots, is too small for the growth of the ordinary crops. Its elevation also, 
DO doubt, rendera it more subject to early and late frosts than the prairie to the east, 
though the winter is pi-obably not so long as that of the Yalloy of Rod Biver. On 
reaching this partof the third plateau in June of 1874, tho vegetation, fVom a com- 
parison of tho flowering plants, appeared to he about a week behind that of the 
Second Steppe. The plateau of the Tertiary is for tho most part adapted only for 
pastoral purposes, but being covered with a good growth of grass is well suited for 
this use. 

An important advantage of this plateau is the existence aloi.g its edges of 
sholtered ravines and vallej^ containing groves of poplar ; and also the presence of 
great lignite deposits beneath it. In one of these sheltered valleys the half-brcod 
settlement known as Wood Mountain is situated. • 

West of White Mud River to the 5()5th mile post an ondulating prairie is passed 
over, resembling in its vegetation the surfece of the Tertiary Plateau. It is deeply 
drift covered. Beyond this pointan outlying portion of the l^rtiary Plateau stretches 
for about 30 miles. It is much cut up by i-avmes, and in some places is very stony, 
but in general it is overlaid by a close sod, dtversified by a few swamps covered with 
good grass. 

Beyond this portion of tho Tertiary Plalean an arid plain stretches with little 
interruption for fifty milea, nearly up to Milk River. It also extends far nortb-weat- 
wards towai-da the Cypi-ess Hills, and appears to coalesce along their western front, 
with a similar desert region which — ocooi'ding to Palliser — exista to the north. It 
appears to be irremediably sterile and nseless. In early spring, it is evidently in 
many places wet, hut in summer, di-y, hard and fissured, scarcely supporting a nod. 
It is traversed by the valley's of the East and West Forks of Milk River which rise 
in the vicinity of the Cypress Hills; but both tho main streams and their tiijutary 
C3ul43 become nearly dry before the end of summer. 

The western limitof this plain, is formed by astrip of more elevated land lying 
between it and Milk River, about five miles wide. This is again based on tho Lignite 
Tertiary formations, and shows a uniform short sod, a few lakes and swamps, 
surrounded with fine hay gi'ass lying along its eastern bordor. 

Westward from the Milk lUver, the unfertile Cretaceous clays do not recur, the 
country being based on the Lignite Tertiary. To the base of the East Butte, the 
surface, though not of the same desert character as that mot with east of Milk 
Biver, is covered by a short, thin sod only, and is, besides, in many places, stony. 
The unfavourable appearanceof all this region does notarise so much from a deficiency 
in the soil itself as from the absence of sufficient moisture. Vegetation, in fkct^ 
depends chiefly on the sataration of the ground by the water of the melting snow 
and spring rains; and when this supply is exhausted, its further growth is stopped 
as effectually as it would be by the mcoming of winter. 

The height and mass of the Sweet Grass Hills (Three Buttea,) of which the 
highest or western one is 6,483 feet above tho sea, is such as to cause the formatiOD 
of clouds, in their immedisie vicinity, where the raiuf^l is, in consequence, mnoh 
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more copiona. These monntaino, and tho broken groand aroond tJiem, form a fsToaritc 
hsunt for the buffalo, which here find abundance of food and water. The springs 
rising from some parts of the Buttes are very ample, and form extensive streams ; 
these on leaving the shelter of the wooded valleys, and issning on to the plains, are 
rapidly absorbed bj the dry soil and atmosphere in the summer season. Oneof theeo 
was observed to be a rapidly flowing brook daring the night and morning, bat in the 
afternoon it became quite dry. 

Prom the Sweet (rraas Hills, toward the Booky Moantains, the country improves 
in appearance, and shows evident signs of a greater rainfall. The Cactus, Grease- 
wood and Artemigia disappear. To the Second Branch of Milk River — a distance of 
fifly-five miles — the country is generally much broken, but shows remains of a former 
more elevated surface, in somewhat extensive flatrtoppod bills, which when s<iCendod. 
are found to be nearly of equal height, whilst the soil upon them is drier and more 
gravelly than is elsewhere found in this region. There is nanally a close, thick 
growth of grass, and tho swamps and sloughs, which are numerous, generally hold 
grasses ana carices to the ezclneicn of the rushes formerly most abundant. The 
water-shed reg:ion, from the Second Branch of Milk Biver to the St. Hury's Bjver, is 
of a similar character. 

The portion of the fertile belt fringing the eastern side of tho Boclry Moantains, 
in the neighbourhood of the forty-ninth pai-allel, is about twenty-flvo miles in width. 
On ci'Ousing the St. Mary's Biver, a very mark^ and rather sudden change for tlie 
better is observed. The surface at the same time, becomes more undulating and 
broken, and is quite hilly before the actual base of tho mountains is reached. It is 
now covered with a thicu vegetable soil, supporting a luxuriant growth of grass; 
and wherever the fire has spared them trees are found in all stages of growth. Many 
plants last seen in the neighbourhood of Pembina Mountain and Bed Biver Valley, 
and which Across the more ai-td plains have been lurking only in sheltered hollows 
and damp coul^, now reappear over the surface of the country generally. The 
rivers and streams, also, entirely change their character, and instead of flowing 
sluggishlywithamilky opacity, now hold clear blue water, run swiftly over stony and 
gravelly oeda, and are filled with trout," 

Tho foregoing desci-iption will show that the character of the Third Prairie 
Steppe is much more varied than that of either of tbo others ; but also that no part 
of its southern extent compares favourably with the land of the Bed Biver valley, or 
that of the beat parts of the Second Steppe — always excepting the land along the 
base of the mountains. At the same time, the Boundary Sui-vey has sei-vedto show, 
that this country formerly considered almost absolutely desert, is not — with the 
exception of a limited area — of this character ; that a part of it may be of impor- 
tance agriculturally, and that a great area is well suited for pastoral purposes and 
stock fiirming. 

This fertile belt to the north, must form the basis for the settlement and utlliBa- 
tion of the western plains. The cactus-covered desert tract does not seem to stretch 
fhr to the north of the line, hut there is an extensive region of the Third Prairie 
Steppe, south of tho fertile belt, which is described as having a poor soil, with scanty 
heroage, and no wood, except on nortborn exposures. 

(Sptain Crozier, who bos been in this I'egion for three years, thus writes to a 
friend in this town, his letter bearing date Nov. 8th, 1876. He writes from Port 
Calgaiy ; — 

" Tho fort is situated at tho junction of Bow and BIbow Rivers, on a beautiful flat 
(or, as they say here, " bottom," | as level as a cricket ground, and of immense extent. 
We are in the midst of the buffalo, and tho rivers are filled with fine mountain trout. 
I have been fishing several times lately, and really enjoyed the sport vory much. A 
Canadian, who has been in the habit of catching what we used call speckled front, 
can Bcaixiely fhncy trout being the size that these fish are here. 

" The country appears much finer about here than that at Fort Macleod, if one 
can judge from the appearance of the soil and the fine grass. When I came here in 
the early autumn, the whole country looked like a magnificent meadow. I am told, 
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tbongb, ihfLt there are very heavy summer fronte, soniethin^, I think, that is hardly 
hnown about Fort Hacleod, which place, in my opinion, so Mr as the climate is con- 
cerned, ie the finest part of the North-Wost. 

"The winters at Fort Macleod are nndonbtedly very mnch milder than in 
Manitoba or even on the Saskatchewan, and, unless during occasional severe storms, 
cattle and horaes will thrive and live out all winter. We have here a warm, south- 
weatern wind, called the ' Chinook,' which makes a great difference in the climate. 
I have known the weather to be intensely cold, and in a few minutes — owing to the 
wind — the air would be as warm as in summer. 

" Although this country — the eonth-westem part of the North- West Territory 
— is not equal to the Saskatchewan country for fkrming, i.e., the raising of grain, £ 
have no doubt that in time it will be a great stock-raising country, and if those men 
who went into that business in Montana can be taken as an example, it requires but 
little capital to make a commencement by which a man may soon become indepen- 
dent. 

" The cold was for this season of the year severe last week — so much so that the 
rivers wore completely frozen over, and they are very rapid streams ; but the last 
three days have been quite warm, the ice is coraplet«ly gone, and the weather is like 
early summer. We are taking advantage of the fine weather and getting every thiug 
ready for the winter ; the men, a splendid lot of fellows, are working away like 
Trojans." 

Verbal reports ftom various parlies indicale that there are many tracts of first* 
class agricultural lands south of the North Saskatchewan. The valley of Battle 
River is very highly spoken of as well as the valleys of Bow and Belly Rivers. The 
Rev. W. Uacdougall told me that the Blackfeet country was the garden of the 
North-West and later reports tend to confirm this statement. I think from the 
detailed account given above of the character of the country along the line where 
it is the highest and driest, an unprejudiced person will be prepared to believe the 
testimony of all who have been in the country that it is one which will be valuable 
both fbr pastoi-al and agricultural pui-poses. 

Not having seen the district referred to myself I cannot speak from personal 
knowledge of anv part of it except that north of the North Saskatchewan. After 
passing the North Saskatchewan the country has a moister climate, the soil seems to 
have more humne, and there is every indication that at no remote period the forest 
reached to the river, 

I have no data at command to show the extent of prairie country north of the 
Saskatchewan and east of Carleton, but having traversed the area from Green Lake 
to Carleton I know that the continuous forest is not reached until the traveller passes 
at least 70 miles north of the latter place. The Thickwood coantry may be^said 
to follow the watershed between the Beaver and the Saskatchewan Rivers to the head 
of the former river, appi-oaching nearest to the Saskatchewan a short distance oast 
of Victoria. Passing on, the line touches I«ac La Nun and Lake St. Anne, and 
bending more to the south, roaches the base uf the Rocky Miountaine on the Bi-azean 
lUver. 

The rainfkll throughout this whole region is abundant, and the vegetation most 
luxuriant. Although the land slopes towards the river, the inclination is not very 
great, but is sufficient to drain the land and cause the sun's rays to strike more 
vertically and hence with more heating power on the soil. North of the Saslcatche- 
wan tho country changes frequently, and at times is rough and hilly, but taken as a 
whole it is much superior to the district south of that river. Wood, wat«r, pasture 
and meadow lands are in abundance, tho lakes and rivers toem with fish and the soil 
produces enormously ; there is, however, one drawback. Owing to the abundant 
r^nfall and little evaporation, there is much moist or swampy land and this so lowers 
the temperature at times that summer fiosts are of frequent occurrence between Fort 
Pitt ana Victoria. When the land is cleared, and these marshes aredraiiied, summer 
frosts will cease, and this region will be second to none in the North-West. 

Fort Pitt being on the Dorders of the Buffalo country, has no cultivated Q^iin 
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around it, but at Victoria UissioD (W.K.) ant] Lac la Biche (R. C. Hissioa) the 
Indiana and half-breeda raiao an abundance of wheat and other cereals, togethor 
with onormoQB crops of potatoes and garden vegetables At Edmonton mid aboat iU 
vicinity, lai^e fields are cnltirated, and at SU Albert, nine miles from it, there is a, 
largo half-breed settlement and mnch land under the plough. 

Athabasca and EngUsh Siver Districts. 

From Cumberland House on the Saskatobowan to Lake Athabasca, the Hadaon 
Bay Company's route seems to follow the separating line between the Lanrentian 
rocks and the limestones of the Silurian, and this line may be said to separate the 
fertile hrnds from tlio^e that ai-e ansnitable for purposes of agriculture. This roate 
follows a chain of lakes to Frog Portage, and from thence by Eno;li3h River 
(Churchill) to Isle La Crosse La£e — from thence by Bnffolo and Hethy Lakes to 
Portage I^ Locho, and thence down the Clearwater and Athabasca rivers to the 
Lake. A lino drawn from Lake Athabasca to the west end of Little Slave Lake, 
and tmm thence to near Jasper House at the base of the Rocky fountains, will be 
the one side of a triangle, the opposite side being a line fVom Jnaper Houjo to Lake 
St. Anne, and thence along the watershed between the Sask:itchowaD and Beaver or 
English river to Cumberland House. This large triangnlar area may be described as 
a land of rivers, lakes, marshes and swamps, with many lirge tracts of first-lass 
land, even at present ; whilst immense areas will be brought under cultivation when 
the forest is removed. 

At various points of this section, I found crops growing, and in every case there 
were large returns received from the soil. Sir John Richardson says that wheat is 
anecessfully raised at Cumberland House, At Lac La Bicbo, at the head of Beaver 
River, the missionaries raise excellent crops of wheat and other cereals. 

At Liltle Slave Lake in 1872, I found barley in stack, which had been cutOD the 
12th August, while that at £dmoTit:)n, on the Soakatchewiin, was not cut nntil the 
26th of the same month. I was at Isle La Crosse on the 2^nd September, 18*75, and 
saw potatoes still as gi-eon as they were in July. I was told hy Mr. Cumminga that 
their potatoes are hardly ever killed by froat in September. Hero there was a floar 



11 driven by horse power, and sll kinds of grain are reported as ripening s 
fully. On the borders of Clearwater, Buffalo and Methy lakes, I saw nnmorooa 
potato fields cultivated by Chipweyan Indiann, who lived altc^ther on fish and 
potatoes. I was at the forks of the Athabasca and Clearwater Rivers on the Stli 
Soptembor, 1875, and found tomatoes, cucumbers, wheat and barley under cultivation 
together with all the vegetables found in kitchen gardens in Ontario. Here was a 
fine tract of prairie, which the Hudson Bay Company were going to cultivate, and 
from which they intend, in the future, to supply the whole north. On the night of 
the 8th occurrod the first frost which had been known on the Lower Peace and 
Athabasca Rivers since early in Kay. All the encumbers were killed at that time, 
but no frost occurred at Isle La Crosse. I spent ten days at Athabasca, and obtained 
specimens of wheat and barley, which have astonished all parties to whom I 
exhibited them. Many of the ears contained one hundred grains, and the weight of 
both wheat and barley wns noariy ten poands above the ordinary weight per bushel. 
These grains hod been r.iised on soil comparatively poor — very poor for the district 
—and lying only a few feet above the level of Lake Athabasca. 

The timber of this whole region consists of but very few species, as follows, (they 
are enumerated according to tbeir abundance) —aspen poplar, black and white spnioe, 
Banksian pine, black pine ( Ptnus eontorta), white bircn tamarac and balsam poplar. 
The good dry arable land is either prairie or aspen forest, and this tree is alwitys found 
on the dry sunny slopes throughout the district, and in fact all over the North-West. On 
the watersheds and at higher elevations, an intermixed forest of black and white spruce 
and aHpen Im found, and hem the trees attain a large size ; the former being well 
snited for lumber and other purposes. In the river valleys, the balsam poplar takes 
the place of the a'^pen, and white spruce attains it'* greatest dimensions. The swamps 
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are chiefly covered with black aprace of small size intorspersod with occasional 
tamarac ; or they are altogether devoid of tiiies, and covered with varied npecios 
of Spha^um (peat moss) and Kricttceous shrubs; in this ca,<c they are called 
" muskegs." On the Lower Athabasca and ai-ound the various lakes, white birch is 
found in abundance, and from its sap a very palatable syrup is made in tho spi-ing by 
the Indians and half-breeds. The sandy and barren lands of the district are covered 
with a thin growth of Banksian pine north and ea^t of Little Slave Lake, whilst to the 
. south and west, Piniu contorta — a closely related species — takes its place. The lands 
covered with these trees are nearly all unfit for occupation, owing to the sandy nata re 
of the soil. Much of the land in the vicinity of Methy and Buffalo Lakes is covered 
with the former species, and may, therefore, be set down as very poor and sandy. In 
the monntain swamps only I observed balsam spruce (Abies lnii»am^), and even then 
it was of rare occurrence. I never saw an elm, ash, maple, pine, (other than those 
spoken of above), oak or cedar west or north of the Saskatehowan or on Peace River, 
and I am quite certain none exist. 

Tho whole country around the south and west of Lake Athabasca is a vast 
alluvial plain, elevated bnt n very few feet above the lake level, and in some years 
much of it remains permanently covered with water. The first night after leaving 
Fort Chipweyan we slept in the boat on account of the lowness of the land which 
was not more than a foot above the level of the water. The Athabasca has formed a 
large delta at its mouth, and is every year silting up tho lake with its muddy water. 
For miles before we entered it from the lake, we passed over mud flats due to tho 
same cause. The mouths of the river are merely a series of willow nwamps and 
islands scarcely a foot above the present (Sep. 3rd) level of the water. I am unable 
to state tho breadth of the main cnannol of the river, as it was quite evident that wo 
entei-ed by one of ita smaller discharges. 

Where we breakfasted, the laud hod risen to a height of two feet above tho 
water — at dinner, four feet; and where we slept, six feet above it. This was 25 miles 
from the Lake and the first spruce was seen, showing that the land was only subjected 
to flood in the spring. 

One day and half from the lake we reached the "Bivor Embftras." where the 
delta commences. At this point the general level is about ten feet above the water. 
The whole of the country between this and the lake is alluvium brought down by 
the river in bygone ages. All this immense delta, including Lakes Clair and Maraawa 
and their bordering marshes and all that part of the Peace River valley bolow Peace 
Point may be called a delta or the Delta of the Peace and Athabosea rivers. There i.s 
no doubt in my mind but that, atone time, all this region was lake, and that it i^ 
now silted up or being silted up by those rivers. The deposits of the Athabasca 
have encroached so much on the lake that there is not more than six miles 
from Fort Chipweyan to the line of willows which marks the division between mud 
and wat«r. Outside of the willows there are more than two miles of mnd shoals cov- 
erad with a thick growth of Potamogeton (^iver Weed), and u gradually diminishing 
depth of water as one approaches them. The waterof the Athabasca is even muddier 
than that of the Peace, nut that which issues from the lake is quite clear. In fact, 
the delta of Lake Athaboska is almost a Manitoba in embryo, as it is now whiit the 
latter once was. 

Fi-om the " Delta" the country rises very gradually all the way up tho Atha- 
bai^ aud eventually passes into the toot-hills of the Rocky Mountains on one side 
and the watershed of tho English River on tho other. The whole is a gently sloping 
plain \vith the Birch Mountain breaking the general level south of Lake Athabasca, 
and the Deer Mountains south of Little Slave Lake. 

All tho lakes and rivers of the district teem with flsh of a large size and o.\cel- 
lont flavour. Whitofiih swarm in myriads in Lake Athabasca, Littlo Slave Lake, 
and all the lukes and rivers discharging into English or Ghurchhill river. Foiir-flfths 
of the food of the Chipweyan Indians consists of this fish, while their dogs and those 
of the Hudson's Bay Company devour multitudes of them. Suckers and pike (ju^k 
fish) are frequently taken, the former being always turned over to the dogs or dried 
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for their winter food. Many of the lakea are corered with aereen confei-void growib 
wbicb eoema to be tho chief food of the whttefiBh. Groen IJake, Isle La Ctosbo Lake, 
Bofblo Lake and Clear Lake are most noted for this growth. 

In passing from the Saskatchewan to the valley of Beaver itiver or the Ath*> 
basco, the traveller would hardly notice the change of level except by tho flow of 
water, with the greater moistneas of the soil, and the increased namber of lakee. 
The apper part of the district (south- west) is mnch wetter than that east and nortii 
of Little stave Lake and tho line contemplated for the Pacific Railway, from Lake 
St. Anoe to Jasper Honse, seems to paaa through about the worst part of it This 
region of mnsk^ and swamp is probably caused by the deposition of moiatare 
occasioned by the cooling influence of the glaciers toward the head of the Athabasca 
and Sosliatchewan. 

Peace Biver and Mackenzie Biver District. 

Not many miles north-west of Jasper Honse the aspect of the moantains 
changes, the southern slopes lose their wood and become clothed with gra.<u iontead 
of spruce forest—the plain, instead of being a continnous forest, changes its oharac- 
teristics to those of park and meadow lands ; on the line of approach to Smoky 
River, and between that river and the Peace in the longitude of Dunvegan and St. 
John's there is a flirther change to almost continnous prairie. The country when 
wooded is mostly covered with aspen, and the slight elevations which form the 
watersheds of the streams that flow into the Peace are generally crowned with 
spruce. North of Smoky river, on tho right bank of the Peace the country soon 
loses ito prairie character and becomes almost wholly an aspen forest which oon> 
tinaos down to the delta of tho Athabasca and Peace River. On the left bank of the 
Peace tho prairie character of the country oontinnes all tho way to tho vicinity of 
the 61° parallel, or to Fort Laird, bat the aspen continues beyond the Arctic Circle. 
On the left bank of the Peace the country fit for raising cereals extends from 
Hudson's Hope, lat. 56° 12' north, long 122° west, where it leaves the moontsina, to 
the ArcticCirclein long. 141° wajt. Slave River — the discharge of Lake Athabasca — 
the south side of Great Slave Lake and the Mackenzie form the eastern boandary 
of this area. 

The altitude of the district known as the " Peace River Country " is much lower 
than the Saskatchewan country, not being as elevated in latitude 56°, close to the 
Rooky mountains, as at Edmonton, in latitude 53° 'S2', which is 2,088 feet above the 
sea. Dunvegan, on Peace River, is only about 1,000 feet above the sea, and the 
general level of the adjacent country abont 1,600. JAke Athabaska is said to be less 
than GOO feet above the sea, and as we pi-oceed north the country geta gradnally 
lower, until at Fort Norman, lat. 65°, we aro nearly at the sea level. An examina- 
tion of the map will show that all the rivers north of Peace River flow in a north- 
easterly direction towards Groat Slave Lake. 'J'ho change in altitude seems to keep 
pace with tho increase ol latitude as far north as Fort Laird, in lat. 61°, and the 
summer temperature of the latter is said to bo just as high as tho country along 
Smoky River, and in the neighbourhood of Dunvegan. At v ermillion, on tho Lower 
Peace, in lat. 58° 24', I fbund the temperature much higher than at Dunvegan, in 
lat. 56° 08', BO that I can easily believe in tho above statement. 

The whole country between the mountains and Athabasca and Great Slave 
Lakes is a gently sloping plain, being under 2,500 feet, in lat. 65°, and at the month 
of the Laird loss than 400 feet, having become lowered to tho extent of at least 2,000 
feet in five degrees of latitude, oc six feet to the mile. lunges of low hills cross it 
at intervals, but nothing like a mountain is seen, except the Buffalo Hills, soatlt of 
Vermillion, and the Cariboo Mountains, which seem to De 40 miles to the north-wost 
of it. Those ranges may only be a few hundred feet in height, and are poeaibly the 
continuation of the plains of the Upper Peace. They serve aa watersheds toaoparate 
tho valley of the Peace River from that of the Hay River on the north, and that of 
tho Loon River on the south. 
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The whole country Boen or hoard of thronf:;hout the rogjion in queattoa is covered 
with a deop, rich soil, of woodorlul fertility, free from bojilders, and having very few 
Bwampa or marshes. The rainfall seems to be leas than that of Ontario, out thin ta 
compensated by copious dewx, which keep the grasi^ and herbs growing all eammor. 
The clear skies and long summer days, combiDed with tho lowering of the tempera- 
ture at night, seem to give aetonisliiDg vigoar to vegetable growth, and to caose grain 
and eeeds of ail kinds to be fiu* more prolific here than further south. 

Tho following exti-aota, taken from my former report (^Pacific Railway Survey 
1872), will show the character of the country under consideration. Speaking of the 
country between Little Slave Lake and the month of Smoky Biver, I write as 
follows : — 

" From the Post at the west end of Little Slave Lake, a number of bare hills 
could be seen, rising from the margin of the lake at its northern comer. These I took 
to bo barren, but wnat was my astonishment to find that they were actually covered 
with prairie plants. I found afterwards that this was no uncommon occurrence, but 
that in all cases, up to tho base of the mountains, hillsides or river banks with a south- 
western aspect, were devoid of trees, and clothed with a flora having a more southern 
tendency than the latitude would warrant. Two causes produced this — inclination to 
the sun and a scarcity of moisture, caised by the constant evaporation during the 
long summer days. In opposition to this, all slopes and river banks having a north- 
eastern slope, were covered with a thick carpet of moss and coniferous trees. Peace 
lUver and all its tributaries are of this character. 

For many miles, tho path leads through aspen woods, with the usual forest flowers ; 
but no decided change takes place nntil we reach the height of land between Peace 
Bivor and Slave Lake. Here anumberofspocies show themselves that had been seen 
in the muskegs east of Deer Mountain. The only ones worth remarking are the 
Arctic Itaspberry (Rubus arcticui), Cloud Berry (^Rubus Chanuetnorus), and the Black 
Orowberry (Empetrvm nigrum) Although it is a summit, there is no sign of a hill, 
but merely level moorland covered with willows and Dwarf Birch (Betula punaUa), 
with a ramikeg or two to vary the monotony. Copse and grassy glades, interspersed 
with marshy spots, soon took the place of these, eventually to pass into a level plain 
that extends for many miles." In my journal, I entered the following: — "The last 
eight miles have exceeded anything in beantyand fertility I have seen since leaving 
Edmonton. Far as the eye could reach," (we were ti-avelling at this time through a 
prairie,) "and on the len, the view extended for many miles; aspen copse inter- 
spersed with willows met the eye. We were passing along a creek, and the land rose 
with a very gentle slope on either hand, giving us an opportunity of seeing for a 

freat distance. This prairie had, at one time, been covered with trees, as the 
lackened trunks scattered over the ground plainly shewed." No change took place 
after this until we reached Peace River, where I delected many species peculiar to 
liver bottoms, bnt none worth a special notice. On the grassy slopes leaiiing down 
to the river, I found the Three-flowered treum (_Geum trifiorum), the Pasque Flower 
(^Anenume patens) and an Oxytropis (fixytr(^U ^le3ulms) in full flower. Evidently a 
long EpelL of dry weather had been followed by rains and warm weather, to cause 
spring flowers to be in beautiful bloom in October. 

Sx. Horetsky i-ode over tho portage, between Smoky River and Dunvegan, a 
distance of at least forty miles, and he told me it was beantif\il prairie all the way. 
This was on the north, or left bankof thenver. As I proceeded ap the river I could 
BOO that the left bank was a constant succession of grassy slopes, with aspen copse 
and service berry thickets in the hollows. The right bank on the other hand was 
alwa3rs wooded, the timber being aspen, white birch, and spruce. The islands and 

Eoints that foimed the secondary bank of the river were generally covered with 
alsam poplar of a large size, but spruce, aspon, and birch were in considerable 
qoantities. Long-leaved willow {Salix longifoM) first took poseesuon of tie recently 
formed mud ban^, quickly followed by balsam poplar, which, on the same island, 
could be seen passing from a seedling of a year old up to the hoary monarch over six 
feet in diameter. Aa the islands get old, poplar gives place to spmce, and this holds 
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good for the wbolo eKtflot of the river. Spmco was never obeerred on new islands, 
but always on the old ones. The same order of Bucceasion takes place oo the IJower 
FraHer. 

Mr. Horetflky and myself travelled overland from Dnnve^n to Fort St. Johns, a 
distance of IIB miles, and the following remarka refer to this r^ion : — 

"Between Dunv^an and St. Johns, a distance of about ViO miles by land, the 
trail passes through many mites of beautiful farming coontiy, alternating with 
spruce, aspen ' cypre ' woods on the divides between the Tarioos streams which flow 
into the Peace Hiver." 

The following extract was written the day after I ieft Xhinvegan : — 

" For six miles after leaving camp the county i-emained the same as yesterday. 
It was gently rolling, yet not a height or depression was equal to ten feet. Drainage 
nerfect. Every hollow was connected with othero, and hence there was no man>h. 
The country was almost denuded of trees, probably by fires, and had much the appear- 
auce of prairie without iU uniformity. After this, the .country assumed a pai^-like 
character— was almost a dead level and more than half covered with trees. These 
eight or ten miles for beauty and fertility surpass anything we have yet seen." 

The country in the vicmity of St. Johns, on the lefl bank, is thns referred to in 
my report of last year to Mr. Selwyn : — 

"iSi. Selwyn having decided to build a canoe for the ascent of Pine RiTer,Ihnd 
a number of days to look around, and on the morning of the 27th, accompanied by 
Anderson, I started up the hill in rear of the Fort for the purpose of ezaminii^ the 
country north of the river. We found it to be 746 feet high, so that the level uf 
the country above the river valley was over 700 feet. After the level of the plateau 
was reached, the country was eilner a dead level or sloped away from the river. For 
nine miles of the distance ti-avelled the whole country was oovered with the most 
luxuriant vegetation. Clumps of willows and poplars of various ages were inter- 
spersed with the most astonishing growths of herbaceous plants I over saw, willow 
herb, cow parsnip, Gevm Strictum, Triticvm, Bromvs, Poa, and a number of other 
tall-growing species covered the whole region with a thick mnss of vegetation, that 
averaged from three to five feet in height. Delphinwm Elatum (wild larkspur) was 
found over seven feet high and many vetches were even taller. In many places the 
peOs and vetches were in such abundance as to completely cover up olf other plauta, 
CBOsing the country to took like a field of mixed peas and vetches. The species 
were Vicia Amaicana, Lathyrvs Venotus and ochrbieucus, but the former provailod. 

It would be folly to attempt to depict the appearance of the country, as it wat 
BO utterly beyond what I evei- saw beibre that I dare hardly make use of truthful 
words io pourtray it Mr. Selwyn, who made an excursion ton miles to the north- 
west, i-eports a very luxuriant vegetation where he was — much gi-oator than ho ever 
saw at £dmonton or anvwhcjo in the Saskatchewan country. Hainy Biver and the 
Little Slave Lake marshes are the only regions known to me that are in any war 
comparable to it. The latter, however, is marsh, and this is a plateau nearly level, 
and over 700 feet above the river. 

The soil must bo exceedingly rich to support such a growth year after year, and 
the early summer temperature -must be high to have vegetation so far advanced at 
this period (July 27th.) All the cultivation done at St. Johns is on the terrace 
immediately above the spring floods on both sides of the river, but there is no roaaon 
why cereals should fbil on the top of the hill, as, if anything, the soil is better. 
There was only about a week between the ripening of the berries on the bill top 
and those near the river, yet the difference in altitude was about 700 feet. " Niggor 
Dan " told me that the snow was only about aweek later going off above in spring. 

The fbce of the hills on the left bank, whei>3 not too steep, is very warm, being 
inclined towai-ds the sun at a considerable angle ; and it is here where the greater part 
of Uie prairie flowers are met with. The O^mtia, a species of Cactus, is found bore, 
in company with many prairie species. On these slopes, Capt. Butler saw Anemone 
patent, or Pasque flower — the first flower which shows itaeif in Manitoba, — covering 
the groond with its pale blue flowers, as oarty as tJie 22nd of April, 1873; and th« 
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pi-ocoding October, aa late as tlio 27tb, I saw Erigeron and Atter stili in flower. The 
whole of ttiy observations tend to show that, leaving ont the flora of the slopes 
on the left bank, almost all are identical with those of Ontario. I spent over a week 
in the vicinity, and had ample opportanity for examining the conntiy on alt sides." 

Of the coontry in the noighDomrhood of YermilUon, lat &8° 24', I wrote as 
fbllows : 

" The whole country around this fort is a level plain, not being elevated at its 
highest point more than 100 feet above the river, bat the gi-eaber portion of it is loss 
than fifty feet. I made frequent enquiries about its character, at a distance from tbe 
river, and all i^roed in suyiug that it was exactly like that which I saw there. 

From the highest point reached, I could look across the river and see the Cariboo 
Mionntains, which appeared to be some forty miles off. Between the spot where I 
stood and these monntains, the country seemed to be perfectly level, or else to slope 
gradually npwsi-ds towards tliem. Aa far as the eye could reach, the greater part of 
the country was covered with a continuous aspen forest. Here and there a group of 
spruce was seen, indicating a low or marshy spot But h-om. the prevalence of the 
oupen, the country may be said to be covered with an aspen fbrost on both sides of 
the river. Cold nights were common on the upper part of the river; but here, where 
the banks ai-e low, the davs and nights arc both warm, and summer frosts are almost 
nnknown. The frost spoken of in the former part of this report, which octmrred on 
the 28th June, extended from UcLood's lAke, to Bunv^an, but was not noted lower 
down. No frosts bad occurred hero since early in Uay, and none were expected 
until next month (September.) Often a whole season will pass without a fVoat 
occurring from early in May until late in October; but when winter does come, it is 
continuous. 

Tbe soil examined was of the very best description, being evidently alluvium, 
but of what depth, I had no means of determining. On the immediate Sank of the 
river, the subsoil was a "till," composed of gravel and clay, which was often of a 
I'oddish colour. It was from this coloor that the Fort got the name "TermilUon." 
Abont half a mile from the river, the land took a rise of nearly fifty feet, and with 
the rise, the luxuriance of the vegetation increased. Hucb of the country had been 
burnt over, apd the timber was either all gone, or in various stages of deo^." 

Of Little Red Itiver and the Peace BLver below I wrote as ibllows : " I occnpied 
myself alt tbe l€th collecting fitssils and making a botanical examination. I found 
that Red River was even warmer than Vermillion, and that all vegetables were 
much more advanced. When St. Cyr, who had charge of the Fort knew I was 
a botanidt he invited me to look at a strange plant he had In his garden. What was 
my astonishment to find a bed of cacumbei-s with a number ripe on the vines and 
many green ones. I askeJ him if he raised the young plants in a botrtxjd, but be 
knew nothing of such things. He told me he had no plough and could only uultivate 
II small patch, bot that all kinds of grain would succeed admirably if the ground was 
cnitivat«d. Hie beans (both Windsor and pole) peas, cabbage, turnips, potatoes and 
cucumbors were excellent. Summer froata n£i;er do any harm hero, and tbe soil is 
of first-cluBB quality. At To rmi II ion I noticed that tbe country was beginning to 
show signs of being parched, and here the efi'ects wore such that the grass was 
beginning to dry up. I learned afterwards that rain had been deficient in quantity 
throughout the whole Peace Biver country this season. 

Between Little Bed Bivor and Bapid Boullle the river is very wide, and seldom 
or ever confined in one channel. Under sand bars covered with willows and wide 
mud fiats almost on u level with the water were of constant occurrence. Those and 
islands in every stage of development or decay were the chief characteristics of tho 
river bed, while the eonntry along the banks soemed to be a low alluvial plain with 
a soil of surpassing richness. All the islands were covered with immense poplars 
(Populus bmamifera) while the aspen constitutes the greater part of thegeneral forest 
OD the mainland. 

Tho climate of this section is so very diS'ereat from that of oountries &rther 
oust, tliat were I depending alt(^ther or. my own eridoaco I should bo backward ia 
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Btatiog the whole truth. I was oa the Peace Biver daring the whole month of 
October, 1872, and the constant record was "Warm sunshine, west wind, balmy 
atmosphere, aad skies of the brightest blue." Even as late as the 16th October, the 
thermometer was 48° at davli^^ht aud 61'' in the shade at dood. Withiu the foot hills 
of the Bock J ' Mountains I picked up three species of plants in flower as late as the 
26th of the same month. These facte and the tcatimony of all the residents io the 
oonntry show conclasiTely that there is an open Fall all along Peace Biver from the 
Mountains to Lake Athabasca. 

While at St Johns last year, I looked over the journal kept by the HndsoD Bay 
Company's clerk, and the average day on whinh the first ico ran in the river for 10 
years was November bth. The year I passed through the country it was first seen 
on the 8th, and in the year 1792. when Sir Ale:cander Mackenzie pattsod the winter 
ait the mouth of Smoky Biver, November 7th. These dates show Uiat the setting in 
of winter and the end of the ploQghing season is at least eight days later than at 
Winnipeg. From the H. B. C. records I likewise found that wintor set in at Ijake 
Athabasca about the 2&th October, or ten days earlier than at St. Johns. From my 
personal knowledge of the climate and the botany of the whole region from Winnipeg 
to the Bocky Mountains, and north to I^ake Athabnsca, I am quite safe in taking the 
first of November as the average commencement of winter over an area of nearly 
500.000 square miles. 

Captun Butlor in hie "Wild North Land" speaks of the whole hill-side at St. 
Johns being blue with anemones (^Anejiione patent) as early as April 22nd, 1873 ; 
and Sir Alexander Mackenzie reconls in his K>nrnal that anemones were in flower on 
the 20th April, 1793. From the Hudson Bay Company's journal I found that the 
average opening of the river in 10 years at St. Johns was on the 20th April. The 
year Captain Butler was there (1873) it opened on the 23rd, and the year Sir 
Alexander Mackenzie was on it on the 26th. These dates show that the spring is 
just as regular as the fall, and that the beginning of winter and the opening of 
spring are unvarying. At St. Johns, grain is sown and potatoes are planted from the 
20th April, but at Vermillion and farther down, little is done until after the first 
of May. At Fort Chlpweyan scarcely anything is done until after the 10th May, and 
often barley is sown after the first of June, and comes to maturity. 

The period necessary for barley to mature is about 90 days, and for wheat not 
much over 100. "Nigger Dan" (Daniel Williams) had oats, barley, and p<^toes 
growing at St. Johns when I was there. The latter he dug on the 2nd August, and 
they were large and diy; the two former were fit to cat about the 12th of the same 
month. 

At Battle Biver, over 300 miles fhrther down, Indian com has ripened three 
years in succession, and my obRervations show that the snmmer temperutnre at this 
point is greater than it is higher up. 

At Vermillion, lat. 58° 24', I had a long conversation with old Mr. Shaw, who 
had had charge of this Fort for sixteen years. He says that froats never injure 
anything on this part of the river, and every kind of garden stuff can be grown. 
Barley sown on the 8th May wa^ tut 6th August, and was the finest I ever eaw. 
Many ears were as long as my hand, and the whole crop was thick and stout. In my 
opinion that is the finest tract of country on the river. The general level of the 
country is lees than 100 feet above it. 

At Little Bed Biver I found everything in a very forward state. Oncnmbers 
started in the open air were fully ripe, Windsor and pole beans and peas were like- 
w'xm ripe, Angust 15th. Fort Chipweyan, at the onirance to Lake Athabasca has 
comparatively poor soil in its vicinity, being largely composed of sand; still, here I 
obtained fine samples of wheat and barley — the former weighing sixty-eight pounds to 
the bushel, and the latter fifty-eight pounds. The land here is very low and awampy, 
being but little elevated above the lake. At the French Mission, two miles above 
dte Fort, oats, wheat and bai'ley wore all cut by the 26th August. Crop rather light 
on the ground. 
' Mr. Hardisty, chief factor in charge of Fort Simjwon, in Iftt. 61" N, 
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informed me that barley always ripened there, and thitt wheat was rare four times 
ont of five. Jf elODB, if started nnder glass, ripen well, frost seldom does them mooh 
damage. 

Oiifif trader Maodongall, 8Syi<, that Fort Laird, in lat. 61° N., has the warmest 
sammer t«inperabire in the whole region, and all kinds of grain and garden atnff 
always come to maturity. He has been on the Toucan for twelve years and sayn that 
mostyears barley ripens nnder the Arctic Circle in Ion. 143" W. 

The localities mentioned were not chosen for their good soil, bat for the facilities 
which (hey afford for carrying on the fur trade, or fbr missioD purposes. Five-sixths 
of all the land in the Peace Siver section is just as good as the points cited, and will 
produce as good crops in the futnre. The reason so little is cultivated is owing to the 
wot that the inhabitants — Whites and ludians, anjieah eaters. Mr. Maofhrlane, chief 
fkctor in charge of the Athabasca District, told me that jost an mnch meat is eatea 
by the Indians when they receive flour and potatoes as when without them. 

At the Forks A>f Athabasca, Ur. Moberiy, the factor in charge, has cut an 
immenseqnantityof hay, as the Hudson's Bay Company winter all the oxen and horses 
used on methy Portage at this point He told mo that in a year or two the Company 
proposed supplying the whole interior from this locality with food, as the deer were 
getting scarce and supplies rather precarious. This is the identic^ spot where lir. 
Fond had a garden filled with European vegetabtes.when Sir Alexander Mackenzie 
visited it in 1787. 

The following extracts ore fVom Sir Alexander Mackenzie's travels. He passed 
the winter of 1792 and 1793 near Smoky Biver, and wiites as toUowe : " Xovember 
7th, the river b^gan to ran with ice yesterday, which we call the last of navigation. 
On the 22Dd the river was frozen across, and i emaineid so until the last of April." 
Between the 16th November and the 2ad December, when he broke his thermo- 
met«r the range at 8.30 a.m., was from 27° above to 16° below zero ; at noon the 
range was from 29° above to 4° below, and at 6 p.m. it was from 28° 
above to 7° below. " On the 6th January, in the morning, the weather 
was calm, clear and cold, the wind blew from the south-west, and in the 
aflemoon it was thawing. I hod already observed at the Athabasca that this wind 
never foiled to bring ns clear mild weather, whereas when it blew fh)m the opposite 
quarter it prodnced snow. Here it is much more perceptible, for if it blows hard 
irom the soatb-weet fbr four hours a thaw is the consequence. To this cause may 
be attributed the scarcity of snow, in this part of the wtn-ld. At the end of January 
very little enow was on the gronod, but about this time the cold became vei-y severe, 
and remained so to the 16th of March, when the weather became mild, and by the 
5th of April all the snow was gone. On the 20lh the gnats and musqnitoes came, 
and Mr. Hackay brought me a banch of flowers of a pink colour and a yellow button 
(^Anemone patens) encircled with six leaves of a light purple. On the other side of the 
river, which was still covei-od with ice, the plains were delightful, the trees were 
budding and many plants wore in blossom. The change in the appearance of the 
fhce of nature was as sudden as It was pleasing, for but a few days nad passed away 
since the ground was covered with snow. On the 2&ih the river was cleared of 

While on Peace river, last year, I had instructions from Mr. Selwyn to observe 
carefhlly the flora of the country, for the purpose of comparing it with other and 
better known ports of the Dominion. With this end in view, I enumerated all the 
species found growing at the following six distinct points : Hudson's Hope, just 
east of the mountains; St. Johns, 60 miles below; Diinvegan, 120 miles farther 
down; Termlllion, about 300 miles lower down; then Little fied Biver, 100 miles 
further down, and lastly at Lake Athnbasca. As will be seen, the flora of the whole 
river is much like that of Central Ontario, ond of the prairie region. It may be ns 
well to remark that we can only duduoe the temperature of the gi-owing season 
from the character of the vegetable productions found. The following table gives 
the result of the botanical exomination in a very condensed form: 
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Wert of WMtern 
Total. Belleville. Qnebeo. HoDatein. PUine. 

Hndflon'a Hope 211 136 7 17 51 

St. Johns 248 161 3 6 78 

DuDTegan 246 160 2 5 7d 

VormiUion 159 112 2 1 44 

Little Bed River 128 88 10 39 

Lake AthsboBca 245 186 7 2 60 

The oiilyplants that show any signs of a boreal climate are thoae trom Qaebec. 
Tlie two at Vermillion were Yellow rattle (^SMnantkua crutagalU) and High Buah 
Ci-anberry (Cibumum pauciflorum). The moat prominent feature in the whole region 
was a richness in the soil and rankness of vegetation never seen in Ontario. 

The following data, selected principally from last year's meteorological report, 
witl sho^v the reason of the remai'kable similarly between the flora of Untario and 
that of Peace Bivor. It is woithy of note that Halifax on the sea coast is neariy as 
cold in Bnmmor and autamn as Cumberland Hoaee rune degrees further north. I take 
the temporature of the three warm seasonb and also that of the two ripening vumtfa 
Jnly and Anguat. 

I'oij and 

Lat> K. Bomnker. Spriaf;. ADtnmD. August. 

Cnmberland House... 5337 62-62 33-04 32-70 64*25 

Fort Simpson 61-50 59-18 26-66 27-34 62-31 

Fort Chipweyan 58-42 58-70 22-76 31-89 6060 

Winnipeg 49-53 60-30 46-50 1710 64-60 

Fort WilTiam 48-24 59-94 39-li7 37-80 60-52 

Toronto 4.3-39 62-40 49-90 34-00 68-50 

Belleville .... 4410 64-30 62-40 32-70 68-30 

OtUwa 45-25 6400 61-60 26-20 68-50 

Montreal 46-31 63-90 51-10 27-60 68-25 

Quebec 46-48 61-40 47-70 26-40 66-10 

Halifex 44-30 60-00 46-20 34-30 6370 

York Factory 5700 49-40 28-70 2-90 63-86 

In conclnsion, a few general remarks on the whole prairie region may not be 
oat of place. In the United States, west of the IQOtn ineridian, the character of 
the country isgeneraily that of an arid, treeless plain,' rising to the height of at least 
7,000 feet in M^oming Territory. The woatorn section of Dacotah, and the greater 
part of Montana, are of thi» natui-e. As we pais north to the 49th paralTel, the 
country loses it^ elevated character, the rainfoll increases the caotns and sago brush 
cease to grow at Uie Elbow of the South Saskatchewan; the surface becomes covered 
with gra'o and copse wood, which on the north side of the Saskatchewan are replaced 
by an asi)on forest, and ibis on the watei-ehod changes into one of spruce. No 
appreciable alteration in temperature takes place. There is only an increase of mois- 
ture as we pass to the north, and with thi^ increase of humidity, a more eqoable 
temperature is noticed. Lesn radiation lakes place as we leave the high treeleea 
pl^ns, and consequently the variation of temporature between day and night ,is less 
strongly marked. 

None of the prairie conntry, except that south of the Missouri Coteao, is 
naturally so deficient in runfall as to prevenl forest growth, and as settlements 
increase the rainfall will become more abundant. All the old settlers in whatever 
part of the country they may be, assert that in the neighbourhood of the woods 
morerainfkllsthanonLhoopenplainB,and these statements are borne oat by all writers 
on the subject. Extend the area of forest land, and the rainfall will increase. It is 
to be doubted, however, that any deficiency exists. Manitoba is certainly aa mnch 
prairie as one-half or two-thirds of the great region in the interior, and last summer 
the inhabitants complained of too mucli rain. So far as my own experience and 
information go, the Bed River country in no way HoCTorB from the want of rain, bat 
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on the contrary is posseseed of extensive niarshos, swamps and foreabi, the product of 
a rainfjull, which, in oompariaon with the evaporation, is even too abundant. 

Captain Palisser, when in the Saskatchewan country in 1858-59, had pits tsunk 
in the soil to see what depth the frost penetrated, and at that time, in the spring, the 
soil was free from it. On the level prairie, in the vicinity of Edmonton, the frost 
penetrated to adepth of seven feet daring the winter of 1858, while the next winter 
it penetrated only fo a depth of six feet. The former year tboi-o was scarcely any 
snow, which Bcconnts for the greater depth of frost. Itmay possibly remain in the 
j^ronnd all summor in a swamp, but cannot remain in a fairiy dry soil all the year 
roand, except the mean annual temperature &1I below freezing point or 32° Fahr. It 
is well known that a coating of moss or straw will keep the fro^t in the ground till 
Jnno in Ontario, so that I should not be snrprised to beat- of frozen soil in Manitoba 
in July. Captain Pallisor tiiund that the ground, throe feet below the surface, grew 
colder until about the 2Hh February, when the temperature began gradually to 
increase; but it was not until the 23rd of May, that it hod risen to 32°. From this, 1 
would infer tliat the great depth to which the soil is frozen in winter is beneficial tu 
the growing crops both as a fertilizer and as a retainer of moisture. 

Owing to the light snowfhll in the North-West a very few warm days melt all 
the snow, and almost immediately growth commences. Six weeks after, tho fVost 
is out of the soil just three feet, and by last year's meteorological report three inches 
of rain have fallen, and this, although it has disappeared from the surface, cannot be 
more than throe feet below it. Applying this principle throughout the whole region, 
we have a permanent supply of moistaro during May and Juno, and one of the 
fhctors for the luxuriant vegetation observed by myself on Peace Biver, and Prof. 
Nordenskjold in Siberia. A constant supply of moisture, with from 14 to 18 hours' 
sunshine per day, must cause a. growth second only to that of the tropics. 

Tho meteorological report of last yoar has already given data to show that the 
rninfall of Manitoba for spring and summer is nearly that of Ontario. 

Manitoba mean for spring, 6*42 inches ; mean for summer, 6*69 inches. 

Ontario " " 6-29 " " " 8'S2 " 

This, taken in connection with the fact of the frost retaining the moisture in tho 
soil, and the scantier evaporation caused by higher latitudes, gives Manitoba u 
greater i-ainfall than Ontario, and ensures it against our f^-equent drought. On the 
other hand, the light rainfall of tho autumn, taken in connection with tbe small 
amount of snow (which never thaws, but evaporates) during tho winter, pi-odnces 
an immense amount of fodder overy season, over an ai-ea not toss than 300,000 square - 
miles. It is tho light rainfall of the autumn and tho sotting in of winter without it 
that gives the nutritious hay gi-ass that cattle and hoi-ses oal on the plains all winter. 
This is the true reason why thow animals come in fat from tbe plains in spring; and 
cattle fed when the snow gets too deep for them to find food on tho plains would 
winter Just as well as the horses. 

All that has been said and written about tho nutritious grosses of the prairie 
rosolvos itself into this — the frosts and suns of October kill and dry the grass; the 
November pnows cover it up to a depth of a few inches, and so it remains till spring, 
if not oaten in the meantime. 



Condensed Hummari/ of Loads aoailable for Settlement West of Lake of the Woods, 

If a lino be drawn from the Boundary Line wht e it is intorsectod by the 95th 
meridian in a north-westerly direction to wh^re the 122nd meridian intersecta the 
fllst parallel, we shall have the base of an isosceles triangle, which has its apex on 
the 115th meridian, where it intersects the49th parallel, one side being the Boundary 
Lino and tho other tho Bocky Koontains. This triangle encloses at least 300,000 
fiqnare miles, or over 200,000,000 acres of land. 
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These lands may be roaghly claeeod as follows : — 



- 


Square 
fctiles. 


Acres. 


Arable. 


Fastores, Lakes 
andSwampa. 


I. Manitoba (First 

Prairie Steppe).... 

11. Dry arid Pastnree... 

III. Prairies and Copse 


15,000 
8,000 

80,000 
140,000 
70,000 


9,600,000 
8,120,000 

51,200,000 
89,600,000 
4^,800,000 


8,000,000 
200,000 

30,120,000 
25,000,000 
16,000,000 


1,600,000 
4,920,000 

. 20,480,000 
64,600,000 
28,800,000 


IV. Forest Coanti-y 

v. Peace Kver Uountry 




303,000 


200,320,000 


79,920,000 


120,400,000 



These five areas may be gonerally described as follows:— 
Description of tlie Five Areas. 

1. Manitoba. — ^This, which lies entirely in The First Prairie Steppe, needs do 
further description. 

n. Dry Arid Pafturca. — These comprise that part of the area between the 103rd 
nnd 108th meridians, having the Boundary Line for a diameter, and from the 
Boundaiy to the Elbow of the South Saskatchewan for a radius. On these lands the 
grass seldom forms a sod, and the rainfkll is deficient. 

III. Immediately Burroundiug the above ia the " Prairie and Copse Wood Sec- 
tion." Here the grass forms a sod, and tho treeloBs prairie passes by easy gradations 
into poplar copse, which eventually becomes continuous forest. 

IV. This section extends from the west side of Lake Winnipeg, and includes the 
Saskatchewan country below Fort a La Corue, the basin of the Upper Cbarchill, 
and also that of the Athabasca from the Forks of the Clearwater to the Bocky 
Mountains. 

v. The Peace Biver section includes all the lands drained by that great river 
east of the Bocky Mounti^ns. From the Mountains to below Smoky Biver the land 
is principally prairie, but, after that, it passes into a poplar forost, which extends to 
the Biver Laiard, north of the 61st parallel. 

Although the figures given above look imposing, they do not come up to the 
reality. Placing the arable lands at 80,000,000 acres, we have about t^e same nam* 
ber for pasture and hay lands, and ovei- 40,000,000, or one-fifth of the whole, for lake, 
mai-eh and swamp. The preceding part of this report will show where those lands 
are located, and my reasons for assaming so high a percentage as being fit ior rusing 
•gnia. 

JOHN MACOUN, M.A., 
Fro/essor <4 Botany, Albert Cotlege. 
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APPENDIX Y. 



PBOQHISB BEPOBT OH THE SUEVirS lUDE IN TRB WESTERN FRAIRIE BEQION, AND OH 
THE EA£T£SN SLOPS OF THE ROCKY M0DNTAIN8, IN 1876, BY UENRT A. F. 
HAOLKOD. 



Ottawa, 22iid February, 1877. 

SiK,— I have the honour to eabmit the fallowing report on the exploratioos, pro- 
liminsry and location surreye, for the Canadian Pacific Bailway, made during the 
season of 1876, in the North-West Territories, boiween Livingstone (Fort Pelly,) and 
the summit of the Yellow Head Pass, Bocky Moantaina. 

At the date of my last report, 28th Karcb, 1876, the two paitiea undor Kossrs, 
Lucas and Bnttan, were engaged in making the looation Rui-veye between Edinontoa 
and the Caledonia Talley. 

They had uompleted the exploratory survey between Livingstone and Boot 
River, near the MoLeod, and in the beginning of January, 1876, returned from 
C^leton, and commenced the location surveys to the west of Edmonton, as described 
(Urther on. 

The distance from EdmontoD to the summit of the Yellow Head Pass is 265f 
miles. Trial surveys were mode over the greater part of this during the season of 
1876, and 160 miles were located, leaving 95f miles yet to bo located. Tho plans 
and profiles of the portion not located show a line laid down denoting the proposed 
location. 

A re^exami nation was also made by Mr. Lucas, of the difficult gronnd between 
the Willow Hills and the summit west of Buffalo CooI4. 

Havine^comploted my office work in Ottawa, you again desii'od mo to I'otarn to 
the North-West, to BUp6i-int«nd the surveys, and to make a reexamination of several 
localities over which the surveys of 1875 passed, in order to reduce construction 
work. The portion from the Willow Hills to Buffalo Cooi4, south of Iho four 
Blackfoot Hills was pavticularly mentioned, I having led you to suppose Ihat a more 
tavourable tine coula be found, by keeping more to the south, in the valle; of Battle 
Biver. 

You also wished me to make a farther examination of the tolegraph lino between 
Livingstone and Edmonton, which by the terms of the contract (No. 2) should have 
been completed on the first of July, 1876. 

On the 27th of April, I sent a requisition to Mr. Bobson, the Purveyor in British 
Columbia, to forward throe months provisions fbr Messrs. Lucas and Buttan, to tho 
" AthabaskaDepot," to be delivered in Julj, which I computed would be a sufficiont 
supply to complete the location survovs, and woald carry the parties hack to Fort 
Carlton, and I wrote on the subject to Messrs. Lucas and Bultan. 

In compliance with your instructions, I proceeded to Winnipeg jai-rivod thereon 
the 14th of July, and made preparations for the journey to the Mountains. 

In Winnipeg I found that uie contract for carrying our mails to Edmonton had 
expired, and tnat no mail matter had been forwarded for June or July ; also that the 
tolegraph line between Livingstone and Winnipeg had not been in opei'ation for a 
month, and that several messages for the west were still detained at Winnipeg. On 
tho IStb July the tolegraph lino was again in working order to Battlofor^ and tho 
erection of tne line was completed to Edmonton. 
32 
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A.t Winnipeg I telographed to Mr. Eobson, British ColambJa, that two parties, 
io all 10 meo, at work eaat of Yellow Head Pass, were depondiDg npon supplies 
oiiierod fmm Kamloops, and asked him to hnrrj them in. I also ascertained from 
Mr. Fuller what quantity of pi-ovisions could be obtained from him at Battleford. To 
enable Messrs. Lucas and liuttan.to lAake a further examination of the 100 miles 
south of the four filackfoot Hills, I gave a requisition to Mr. Nixon to scmd one 
month's suppliee for each party, to the telegraph station aboat 100 miloe west of 
Battleford. 

MTproparations being completed, £ left Winnipeg for Edmonton od the 22nd of 
July. The crops along the road were magnificent, particularly in the vicinity of 
Port^lie La Prairie. There was no appearance of gi-asshoppers in the Province, the 
first I met were to the west of Shoal Lake j they wei-o numerous at Fort Ellice, and as 
&r west as the Pheasant Hill Plains. 

On the 4th August, we passed Touchwood Hill Post, where I learnt that the 
bnfTulo wore within two days of the post, which is much Airthor east and north than 
they have been for years. Next day I met Mr, Crompton returning to Winnipeg, 
having been obliged to leave Mr. Lucas' party from illness. He reported that all 
was going on favourably with the parties when he left, bat the progi'ess made was 
not so great as I expected. 

I reached the survey and telegraph line on the Yth Aagust, where the trail to 
the middle ferry intersects it, and followed the line to the next trail west, taking 
notes of the ooantry over which the location should be made. 

The grass was so heavy, and the country so hilly, that it told very moch upon 
my hoi-ses, and I had to give up my Intention of orossing the South Saskatohewan at 
the railway crossing, and make for the upper ferry, which 1 crossed on the 9th August. 

At Battleford, I received a telegram from Mr. N. T. MacLeod, informing me that the 
supply of provisions was very small at Edmonton, that the Hudson's Bay Company 
there were entirely out, and that by the last news fi'om the parties in the moontains 
no supplies had aa yet arrived fiom Kamloops. I also met Messrs. Brodie and Har- 
vey, who were forced to leave Mr. ituttan's party, having been rendered unable for 
work through an attack of scurvy. I learned th>m them a good deal of the state of 
Divisions P. and L. 

Mr. MacLeod informed me that ho had sent a requisition from Mr. Lucas for a 
month's supplies to Mr. Clark, Hudson's Bay Company, Carloton, andaitkedme to see 
that the provisions wore dispatched as soon as possible. I wrote to Mr. Clark, and 
asked him to comply with Mr. Lucas' requisition, and at the same time to send a like 
quantity for Mr. iluttan, to Edmonton. Mr. Clark replied that he would forward 
the supplies at once. I also bought one month's supplies from Mr. Fuller, at Battlo- 
foid, for each party, including ten oxen, with carts. 

Those were to follow me in charge of one of my party, whom 1 left behind. He 
was also lo hire some mon required in the field, who wore to act as drivers of the ox 
train. I had thus provided thi-eo months' supplies for each party, which would be 
available should the stores from Kamloops not arrive, of whic^ their appeared to be 
considerable uncertainty. My own supplies wei-e also replenished, so as to enable me 
to make the journey to the summit and back without drawing upon the provisions 
of the surveying parties. 

Mr. Fuller, the telegraph contractor at Battlefoi'd, succeeded in growing some 
very fine barley, also wheat, oate, potatoes, and garden vegetables, including cucum- 
bers and onions, by sUuply breaking up tJie prairie and sowing on the sod, the same 
season. 

The bufEklo wore very numerous a short distance from Battleford, some of them 
were hnnted within a mile of the new police barracks. 

I left Battleford on the 15th of August, and in the afternoon met Mr. Fuller's 
mon returning, having completed the erection of the telegraph to the longitude of 
Edmonton, On the Itith I commenced the examination of the valley of BatlJo lUver. 
I left the surveyed line at 331 miles out from Livingston, following a courBe gen- 
erally N 80 W, and joined the line again near the 360th mile. 
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Having proceeded about foar miles in the above direction, I met a higb ridge of 
the Willow Hills oxtendiog four miles to the south across the line I was following, 
which obliged me to torn in that direction. I found Battle River flowing to the 
south of tbia ridKe, and continued my traverse up its north bank: The banks are 
very rough and Xroken, with high hills, rising immediately to the nortJt, 400 feet 
above the levol of the river. I had considerable dif&culty in getting my bnckboard 
through this rough country. Somo streams run in from the north with large and 
deep valleys, so that T found the construction of the railway in this direction would 
be more costly than along the line surveyed, which is also more direct; if the line 
south of the four Blackfoot hills can be improved. 

Having followed the banks of Battle Biver for about seven miles, I took a coarse 
N 66 west, which enabled me to pass to the noi-th of the m(»t westerly of the 
"Willow Hille, and to join our surveyed lino at Station 3192. 

I again left oar surveyed line at Station 3664, and made a traverse to the south 
to examine the coole that runs through this valley, and to ascertain the position of 
Battle Biver, &o. 

Having proceeded about eight miles, and not finding any trace of Battle lUver, 
I determined to fbllow the direction of oar surveyed line to the west; in doing so I 
was obliged to pass over a ancoession of deep valleys and ridges running nearly at 
right angles to my course, varying in height from 100 to 200 feet. In about fourteen 
miles I came upon a cooI4 running westwards into Battle Hivcr, and in five miles more 
came upon the banks of the river. I struck Battle Biver near the north corner of a 
sudden bend whichitmakesiothonorth, and found that Grizzly Bear Ooold runs into it 
at the north end of the bend. The banks are very rough and bi-okon, standing 400 
feet above the river, and they are cut up by deep cooWs and streams from the north. 
After crossing Grizzly Bear Goole I continued in a westerly direction, and found that 
the ground rose in a successions of plateaux to a height of 600 feet above the river in 
a distance of 6 miles. I connected my traverse with the surveyed line at Station 100 
or 402 miles out from Livingston. 

From the information thus obtained I decided that no more favourable line can be 
found near the valley of Battle Biver than the present survey line, and that all 
improvements most oe made within a short distance of this line, as set out on the 
ground. Being nearly straight, it has the advantage of being the most direct between 
governing points, the south of the four Blackfoot Hilts ana the south of the Beaver 
Hills. 

I wrote to Ur. Smith on the 30th August, from Edmonton, that I had come to 
this conclusion, and Mr. Lucas has since, from actual surveys, ascertained Uiat 
this portion of the surveyed line can be much improved and probably shortened. 

There is a better crossing of Buffalo Cool6 alx)ut half a mile to the north of the 
one surveyed. I examined the ooold for 2^- miles to the north and found that it did 
not improve, and that the hills became higher to the west and east. 

I continued my journey along the telegraph line, passed the south of the Beaver 
Hills, and arrived at the telegraph station on the Hay Lake trail to Edmonton on the 
24th August, Fi-om this point I was enabled to communicate by telegraph with the 
office in Ottawa. 

From the telegraph station I followed the line westward to the longitude of 
Edmonton. The line passes over some high hilly ground to the east of ^^ito Mud 
Coole, on the water-shed between Battle J^ver and the Soskatohswan. 

It would appear as though the Beaver Hills and Pigeon Hills formed a continuous 
range over which the line must pass. The crossing of White Mud Coold is heavy ; 
the approach on the east can be improved by deflecting the line to the sooth. West 
of the coole the construction of the lino is easy to the crossing of the Saskatchewan. 

I arrived in Edmonton on the 26th August, received letters from Messi-e. Lucas 
and BuLtan, and ascertained what progrojs the parties were making. 

From the letters received I learned that the surveys were not so far advanced as 
I estimated they would be; that the supplios from Kamloops hod notarrived, and that 
tho^ might not arrive for somo time on account of the high water in theM^ette; 
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alao thnt the parties would eoon bo getting short of supplies, whilst I fottnd that the 
Hudson's Bay Company at Edmonton were almoat entirely out of provisione. I com- 
municated with Mr. Smith on the above matters by letter on the 30th August, and 
also wrote to Messrs. Lucas and Euttan, telling them of the ai-ntngements I had made 
for sappliea from the east, and forwarded their mail by special messenger. 

I was engaged in l-klmonton for some time in getting the packing gear fitted for 
the journey to the mountains. My horses requii-ea rest, and I mode aomo exchanges, 
as some wore not able to go on further at the time. 

The commissariat officers of Divisions Fand L, arrived on the 3rd September, bring- 
ing the news that boih parties wore on their way out, without completing the location 
surveys. The expected supplies from Kamloops had not arrived at Athabasca Depfit 
up to the 26th August. The health of both parties was Berioosly impaired by the 
exposure of last winter, and pi-oljably from want of sufficient change in diet. I 
telegraphed to Mr. Smith informing him of this, and that I could not say that the 
parlies would recommence work till I should meet them, nhich I expected to do In a 
few days. 

In the meantime I was anxiously looking out for the supplies from Battlefbi-J, 
and sent out some carts to lighten them over the heavy roads near the Hay Lakes. 
The first regular mail from the Post-Office Department arrived on the 1st of Septem- 
ber and returned the same day. 

On the 5th September I sot out for the mountains. 

I met Mr. Lucas and his party at Bound Lake on tho 8th. He and many of his 
party were suffering from what appeared to be symptoms of scurvy, and did not feel 
equal to continuing work in the field for any lengthened period. 

Mr. Lucas has, in all cases, succeeded in finding a favourable line over the new 
portions of the counti-y on which I reported last season. The distance has been 
shoi-toned by about 26 miles. I continued my journey on tho 9th to the Lobslick, 
where I met Mr. Ruttun and party ; many of them were in a bad atate of health, 
suffering apparently from the name malady as Mr. Lucas' party, and almost all were 
badly provided with clothing. 

As there was no certainly of supplies reaching Athabasca Dep&t this season from 
the westei-n side of the mountains, and as it would be almost impossible to supply a 

nty in the mountains by using dogs from Edmonton, taking into acoonnt also the 
condition of tho men for winter work, I decided to abandon location surveys for 
the present to the west »f the McLeod. 

I therefore dii-eetod Mr. Button to complete tho location of the line between the 
Pembina and Saskatchewan, a distance of about 40 miles, arranging that Mr. Lncaa 
should make a re-examination of thelinesur\oyodbyhim, I)etweentl:e summit west of 
Buffalo Coole and tho Willow Hills, by making extensive cross traverses with levels 
and by surveying new crossings of the cool^s. The remainder of tho working 
season was fully occupied in making these surveys. 

On the 12th, L met the last of Mr. Buttan's packers, from whom I got bis plans, 
which I revised, and took notes of the principal difficulties which he enconntorod. 
We arrived at Root River on the 13lh, and followed Mr. Lucas' new trail acroas Wolf 
Biver to the McLeod. There is a good deal of wet, marshy counti-y in this section, 
and the trail, in consequence of recent heavy rains, was very bad. 

On tho 16th wo arrived at the mouth of Medicine Lodge Gi-oek, whera the 
location line ci'osses the McLeod. 

Mr. Lucas has ascertained this season that Medicine Lodge does not flow from 
" Swamp Lake," as Valad informed me last year ; it takes its rise moi-e to the north, 
near the Athabasca, and flows in a south-easterly direction to within eight 
miles of ila mouth, when it turns to the oast. Several o lb or streams run across the 
countr}', flowing into the McLeod bofore the watershed is reaohed, but Mr. Lucas 
bad no difficulty in leaving tho valley of Medicine Lodge and getting acio-s the 
country to the watei'shed of the Athabasca, neai- Swamp Lake, and into the valley of 
that river, in the dii-ection of my projected lino of last year. There are 
some largo extents of marshy ground here, and the trail is anything but good, so Uiat 
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my horses eaffered very mnch fhim this caaee, and aleo from the scai-city of 
pasture. 

On leaving Mamh Lake the line passes ovor a spur of the Foot Hills, being the 
highest ground that mast be crossed to the east of the Yellow Head Pass. The 
elevation is almost identical with that ascertained by me with aneroids last year. The 
lino then descends into the Athabasca Talley to Sandstone Oi-eek. Ur. Lucas' survey 
joins Kr. Ruttan's a short distance to the west of this high ground. 

After oroBsiDg Sandstone Greok on the 20th September, I met the party of eight 
men who were sent over the mountains from Kamloops with supplie') for Divisions P 
and L. They had stored the provisions at Athabasca Depdt, and were taking twentj'- 
fonr horses and twenty-one cattle to Edmonton for the winter, in accordance with 
instructions left by Mr. Jtuttan, to be acted on, should they arrive after Mr. Jtuttan's 
return to Edmonton. 

I desired Mr. Trapp and another to return with me to the Athabasca Depfit, to 
remain in charge of the stores there during the winter ; the re^t of the party went 
on with the stock to Edmonton. 

I then continued my journey up the valley of the Athabasca to the lower end 
of Lao Brule where the line crosses. The ground between this point and Prmrie 
Bivfir is veiy rough and hilly, and the work will bo heavy. Mr. fiuttan was obliged 
to give up the lower crossing of the Alhabaaca near Hai-disty Creek in consequence 
of high precipitous difb to the oast of Fi-eeman's Creek. 

It was found impracticable to descend to Freeman's Creek from this high ground. 

I arrived at Athabasca Depot on the 21th Septembei*, and found the cargo of 
provisions stored thero; another train load was expected to arrive daily. Mr. Trapp 
took charge of the stores for the winter. 

Near the first crossing of theMyette Imet the expected train, with supplies from 
T6te Janne Cache, The train went on to the dep6t and dischai-ged. This load made 
the Bopply stored to be about 20,000 lbs., mostly of flour. 

The Myette river was still very high, and it was as much as horses could do to 
ford it. The trail crosses the Uyotie several times before I'eaching the summit, so 
that in high water the i-oad is almost impassable. 

I took notes of the topography and cnaracter of the country on the way up and 
down. On the 27th I reached the summit of the Yellow Head Pass, and found Mr. 
Eeefer's mai-ks and benches, and also Mr. Moberly's. I went about half .i mile 
further, found the water flowing towards the Fraser, and commenced my return 
towards the east. 

I found that the waters of the Myette, in floods, sometimes divide and flow 
partly to the Fraser, so that it would not be difficult to divert the whole stream in 
that direction. This would effect a large saving in the construction of the line in the 
valley of the Myette; particularly at Horse Bapids, where it would otherwise be 
necessary to divert the river into an old channel. I have since been informed that 
the waters of the Myette would not cause any serious inconvenience to the line west 
of the summit if made to flow into the Fraser. 

The empty train passed us on its way to Kamloops ; we got back to the depot on 
the 28th. I crossed the Athabasca below the mouth of the Maligne on a rait, and 
followed our trail of last year to near Fiddle Biver. Here I made an examination of 
the Athabasca, with a view to crossing it above Fiddle Bivei', or at another point just 
below Boche Myette. This would avoid the heavy work at Bulrush Point, and the 
d'OBsing of the Aaainiboine; but against this saving we would have to cross Fiddle 
Biver, and the line would pass through the drifling sand hills along the east 
shore of Lac Bruld. The ci-ossing of the Athabasca would also bo heavier than the 
crossing at the foot of Lac Brnl6. It is, however, in my opinion, worth trying before 
the final location is made. 

On my letum I kept to onr trail of last year, as it is generally on higher ground. 
Wo hod a heavy gale on the 4th of October at White Mnd Lake, which filledour trail 
through the burnt country frith fallen timber, and oausod us endless trouble till we 
got to Boot Biver. In many places the trail was more fall of timber than before it 
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was flommenced ; we could make no headway through it, and had to leave it and make 
circuits for considerable dietancea. I examined the crossinji^ of the Hcljeod, Beaver 
Creek, and Wolf River on my retnm, and found that the host in the vicinity had 
heon selected . 

At the Lobstick I followed down the roath bank along the locat«d line to near its 
mouth to see if a better crossing of the Pembina atwve the Lobstick conid be found, 
but it appeared to me impracticable to reach that point on the oast bank of the Pem- 
bina, in consequence of tne high and precipitous natnre of its bonks, between it and 
the small stream coming down from the watershed, which the location lino now 



From the Pembina to White Earth Fort, I followed Ruttan's trail, passing to the 
soath of White Lake. The location line is generally close to the trail, tho country is 
hilly, particularly to the eaet of White Lake, and there is a considerable elevation to 
be overcome before getting into the valley of the Saskatchewan. The valley of 
White Earth is crossed, and the line makes a considerable bend to the north to avoid 
low ground near the Saskatchewan, and to facilitate the ascent to high ground lying 
more to the east. I went on to the crossing of the Saskatchewan and examined it, 
with the approach on the west side. The crossing can be made more nearly square, and 
the line shortened by raising the grade, and placing the line higher np the hill on 
each side of the river. 

I examined another crossing, three^oortere of a mile np the river to the soatfa. 
A snrvey was made of this, which shows that the approach on oast side fellows a 
very crooked deep valley, where the work woald ok heavy. The approach on tfao 
west side would also Lb heavier than the lower crossing. 

The coantiy betwoon the lowest crossing of the Saskatchewan and the oast side 
of White Lake was not esamineJ last year, so that it became necessary to make trial 
surveys in advance of location, as the line of last year was some miles to the sooth of 
the present location. 

I retumod to the White Earth Trail, which I followed to Edmonton, arriving 
there on the IStb October. Hei-o I found Mr. Ruttan making final preparations for 
hiii journey to Winnipeg. His party had gone down the river on a boat built b/ 
themselves, intending to reach Carleton tiefbro Inking to carts. 

I found that a largo extent of the coiintry about Edmonton had lately been on 
fire, and that a large quantity of hay, cnt, had been destroyed. It was conseqaently 
difficult to keep stock together, and the supply of hay would probably be short beforo 
next spring. 

I therefore decided to send all the horses and moles to Bow River for the wint«r, 
in charge of some men from British Columbia, who could not be sent back at thit 
season of the year. There was sufficient hay secured to keep the cattle at Edmonton, 
and I put Mr, McGinn, who accompanied me from Winnipeg, in charge of the cattle 
and Government stores at that place. My horses were not in a condition to proceed 
farther, and the other horses could not be found just then, on account of the fires. 
I therefore decided to get a boat built, and to endeavour to get to Carleton by water, 
where I would be able to get some horses and dogs fi-om Mr. Ruttan. 

The boat being ready, I started the 22nd October down the Saskatchewan. Mr. 
Ruttan left by land on the 21st, to overtake his horaes and carts. 

The water in the river was very low, with numerous rapids, full of large stones 
and bonldei:s, so that we had great difficulty in getting down, and severaT narrow 
escapes from being upset. We passed Fort Victoria on the 25th. The river 
ie very ci'ooked ; the distance by it must be twice as great, as in a direct line. 
At and below Dog Rump Creek the river becomes much obstructed with extensive 
sand bars, nhich fill the bed of the river in every direction, making it impossible to 
follow the channel. In some places they were quite out of the river, in others only 
covered with a few inches of water forming the only visible channel for the water of 
the river. 

We had heavy rain and snow on the 39th and 30th f)Gtober, and ice was forming 
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in tho rivor ; taking into consideration the shallowness of the water to the east of 
Fort Pitt, we decided to sell tho boat ihere and take horses to Caileton. 

We roached Fort Pitt on tho 30th, where we wore very kindly treated by Mi-. 
McKay of tho'e Hudson Bay Company, who sopplied us with horses. Tho snow waa 
now about a foot doep. We ferried the river on the Ist November, and continned 
our joarney to Battleiord, where wo arrived on the 4th, and at GarletOQ on tho 
10th. Mr. Baltan and his parly started from Carleton on the 16th. 

Wo set out from Carleton on the 14th November and fotlowod the road from the 
middle ferry to the forks of the Quill Lake trail, then the Quill Lake trail for some 
distance and strack across to the telegraph line, which we followed for a considerable 
distance. Wo passed the telegraph station at Big Stone Lake on the 18th and followed 
the line to the Quill Lake trail. The road led ne along the north of Quill Lake for a 
considerable distance, till we got to the north end of the Touchwood Hills. We passed 
the new mail station on the 20 th, and arrived at Fort Felly on the 24th. 

I went to Livingstone, and examined some miles of the telegraph line to the 
west, through the woods. 

From Fort Pelly, I followed tho trail passing over the south of the Biding Moun- 
tains, and took some notes of the widths and depths of the valleys of the Aseiniboine, 
Bird Tail Greek, &c. 

At tho Little Saskatchewan I left my horses to fbllow slowly, and went on with 
dog trains to Portage La Pi-airie. Here I met the r^ular stage to Winnipeg, arrived 
there on the 8th December and reached Ottawa on tho 4th of January, 18T7. 

I shall now allude to the snrveyB, described in the following sections ; — 

1. Location survey, Edmonton to Biver Pembina. 

2. do. do. Biver Pembina to Biver McLeod. 

3. Exploratory survey, Biver McLeod to summit east of Biver Athabasca. 

4. do. do. summit east of Biver Athabasca to River Uoantain 
Assiniboine. 

6. Location survey, Biver Mountain Assiniboine, to Biver Myette. 
6. Exploratory survey, Biver Myette to summit of Tellow Hoad Pasi. 

Edmonton to Siver PembtTia, 

Mr. Kuttan, and Division L, having arrived from Carlton and Fort Pitt, rocom 
mcnced the survey at the Hiw Lakes, on the 4th of February, imS. 

As before stated, I found it necessary to run another trial lina l>om Hay Lakes 
to the longitado of Edmonton, to ascertain the nature of the country between those 
points, and to enable the contractor to build the tolograph on the proper line. 

From the end of this trial lino at the longitude of Kdmonton,|th« location survey 
was commenced, and extended westerly, crossing the Saskatchewan at a point about 
twenty miles below the proposed ci-ossing of last year (1875). 

The heavy aide hill work along the south bank of the river will thus be avoided, 
but it became nocesaary to survey a new trial line between this new crossing and 
White Jjake. 

Having completed this tiial line on the lOlh May, Mr. Buttan thought it advis- 
able to go to the Athaboska and execute the surveys in that locality. 

On the 9th September he returned to complete the location between the 3u.v 
katchewan and Pembina, which was effected on tho 15th October, 1876. 

The country between the longitude of Edmonton, near the 1, 197th mile, and tho 
Saskatchewan is very oven and presents no difficulties to the construction of the rail- 
way. The work will be light over this portion and will average from 3 to 5 feet for 
emWikmente and cuttings. There is a cool^ at l,210miles which increaees rapidly 
in size towards the Saskatchewan i the line is deflected to the north after having 
crossed it. 

The approaches to the Saskatchewan between the I,215th and 1,219th miles are 
along tho Innlu of tho rivor, on rough side-hill ground ; tho works will bo heavy, 
cuttings and embankments averaging about 20' deep. 
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The line, as at present located, crosseB the river at an angle of 45", and at an 
elevation above the oed of the river of 104 feot, roqniriog a bridge abont 1,200 feet 
long. B7 raieing the grade 10 or 10 feet the crosBing coald be made more nearly 
Bqnare, the bridge would bo shoi-tened, the approaches located higher cp the side- 
hill, and placed upon safer ground. 

From the 1,219th mile to a large coole at the 1,222nd mile the country is nndn- 
lating and the work light j formation principally from side ditches. 

The crossing of this coole is very heavy, it being 90 feet deep below formation 
level. 

The crossing might be improved by lengthening the line a little and swin^ni; 
it more to the north ; towards the sontb the cool4 increases rapidly in size; even vrith 
the present crossing the line to the west can be changed to obtain a profile, as shown 
by the dotted line. 

The work on the ascent lo the l,224tb mile is moderately heavy, abont eight feet 
of cutting ; this would probably be reduced on a line more lo the north. 

From the 1,224th to 1,226th mile the work is light, embankment abont three 
feet. 

The country becomes hilly and difficult between the 1,226th and 1,232} miles, 
and the work is heavy, cuttings and embankments abont 10 feet; at the last named 
distance there is a large coole, which increases considenibly in size to the south as it 
approaches the Saskatchewan. The bottom of the coold is 63 teet below formaticm 
level. 

From the cool4 to the crossing of White liake Creek, 1,237 miles, the coantry 
continues hilly, though the work is not so heavy, probably six feet for cuttings and 
embankments. 

Tho crossing of White Lake Creek is very heavy, the coole being 100 feet deep, 
and 600 feet wide at top. It cannot be much improved, as there is hi^ ground about 
half a mile to the east. 

From White Ijake Creek to 1,241} miles, tho line rises rapidly to overcome some 
high ground between the Saskatchewan and White Lake. 

The country is very hilly and broken, and the work will be heavy, probably ten 
Aet for cuttings and embankments. 

It continues much of the same character to White Lake, 1,244 miles, cuttings 
nnd embankments about 15 feet. Between 1,244 and 1,254} miles tho line crosses a 
small bay of White Lake, 2,000 feet wide, and three feet deep (nine feet in the 
channel.) 

It then follows a natural beach of the lake for 1} miles; the rest is generally 
along the foot of high ground to th esouth and north. 

The work here will bo light, embankments about throe feet deep. 

From 1,254} to 1,259 miles the countiy is hillv and broken, ana tlie work heavy, 
probably about fifteen feet for cuttings and embankments. The work might bo 
i-educed in quantity by bending the lino a little to conform more to the contour of 
the hills. 

Between 1,259 and 1,260} miles the work is light, embankments abont three 
feet deep. 

From 1,260} to t,264 miles the country is hilly, and the work heavy ; tho 
cntlings and embanltments will average about 20 foeL This portion might also be 
improved in places, by changing the position of the line round the hills. 

Ali^iment. 

On this distance of 67} miles there are : — 

of straight line ..or nearly 85 percent. 

" curves of and under 1° ornearly 4 " " , 

" " from 1° to 2° ornearly 6 " " 

" " ; " 2° to 3° ornearly 6} " " ■ 

J " " " ". 3° to 4° ornearly J " " 
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Qradimts on Same, 

14| miles of level or nearly 22 per cent. 

f» " from to 0-25 T>or 100 or nearly 13 " " 

13| " " 0-25 to 0-51} per 100 or nearly 20 " " 

14 " '■ 0-50 to 0-75 per 100 or nearly 21 " " 

16} " " 0Y5 to 1-00 per 100 or nearly 24 " " 

A better line than the one located may perhaps bo fosnd by leaving it near the 
1,232nd mile, passing to the north of White Lake, and joining the lino again Bome 
distance to the west of the lake, there wottld be prooably littie difference in the 
length of the two lines. 

The new lino wonld have to cross a wide bay atthe north caBt end of White Lake, 
and would have to pass over very hilly country to the north and east of the aame, 
It would, however, be well to examine this route before proceedinjr with tho eon- 
stmctioQ of the more southei-n line. 

The portion erf (he line to the west of the 1,264th mile was located by Mr: Lncas, 

Siver Pembina to Bioer McLeod. 

Mr. Lnoas, and Division P having arrived at Edmonton from Oarleton, on the 24th 
January, and'Sth Pebmary, 1876, they proceeded to make tracings of Mr. Buttan's 
plans and profiles, and other plans required for ose in the field. 

The location survey was commenced at the Pembina on the 3i-d Mai-ch, and con* 
tinned easterly about three miles to the iiinction of Mi-. Buttao's location. It was 
then carried on westerly to the McLeod Biver, which was reached on the 26tb July. 

From this point a trial survey was raado to near the Athabasca, thirty and a 
half miles; on the plan a projected location has boon laid down. 

This survey was completed on the 28lh AuguHt, connecting the lino with the 
survey made by Mr. Buttan a few weeks before. 

Commencing at the l,2S4th mile, the line soon descends to the crossing of the 
Pembina whioh is reached near the l,2t>7th mile. This approach is very heavy and 
difficult, the watershed between the Saskatchewan and Pembina being so near the 
latter river. The depths of cuttings and embankments on this portion will be fiom 
10 to 40 feet. 

The. crossing of the Pembina is heavy. The waterway should bo 600 feet; 
the height from formation level to the bottom of the rivor is !<5 feet. 

Prom the Pembina to the cioesiog of 'the Lobstick at l,2b'SJ miles, the work is 
veiT heavy. The line passes along tho side of a precipitous sandstone vliiT, 
and the emoankmoDts are high, and require protection on the south side. The highest 
of the embankments hero will be about 40 feet, and tho cuttings ubout 75 feet. 

This part of the line may possibly be Improved by md:iiig a tunnel through 
the rocky narrow ridge east of the l,2b'Sth mile. The line might then be straight- 
ened and the grades lowered. 

The first crossing of the Lobstick is 55 feet high to formation level, and requires 
a waterway of 100 feet. 

The work is heavy in the valley of the Lobstick until the even ground is reached 
near the 1,273rd mile, ihe cuttings and embaukmente will generally aveiage about 15 
feet. This valley is voiy crooked with bold abrupt banks : the river is very rapid, 
aud fiows genei-ally on sandstone rock. It will be necessary to make two divei-aions 
of the riverj the first near the 1,270th mile, wiil easily be effected, the second, near 
the l,27lBt mile, will bo difficult. The lino can be located mora to tho south, and 
thus give more room for tho diversion on the north side. It is probable that tho 
river may be diverted I'ound a hill about a quarter of a mile lo the north, tlirough 
what appears to bean old channel ; but this will requiro further examiaation. 

For the next three miles the work is light up to the 1,276th milo> The em* 
33 
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bankmeote will be about three feet, except at the oroeaiog of three streams, vhera 
they will range from 1-4 to 25 feet. 

Between the l,2?6th mile and the last crosaing of the Lobetick near the l^Olst 
mile, the conntry is undalating, rising in high ridges W the sottth of the line, which 
still keeps in the valley of the Lohstick. 

Several large atreame cross the line flowing into the Zjpbstick, and into Chip 
Lake, requi^ng embankments rfingiog from ten to twenty-five f^t for short dis- 
tances ; the remainder of the work is light, cuttings and embankments about tbree 
feet. 

The last crossing of the Lobatick is thirty-five feet high to formation level and 
will require a water way of eighty feet. 

From the LobslJck the line ascends rapidly to (Tvercome the watershed between 
the iUvers Fembina and McLeod — at 1,303J miles. The work is not heavy, and will 
probably average five feet in cuttinga and embankments. Several other lines were 
Bnrveyed over this divide in the endeavour to get a more direct line ; the located line 
is the most ihvoarable as fbr as known. 

On crosning this water-abed the line immediately descends to Moose B^ver, a 
.Wanch of the McLeod — at the l,308tb mile. The work on this portion is light luid 
will probably be nnder five feet for cuttings and embankments. 

The crossing of Moose Elver is heavy,- beintf fifty feet high to formation level — 
the embankments and eattings on both sides will average about thirty ftet for a dis- 
tance of 2,000 feet. 

On the remainder of the line to Root Biver, at 1,^10^ miles, the work is lighl^ 
cuttings and embankments abont five feet. 

The croesing of Root River is 20 feet high, with a watei^way of 40 feot. The 
line then tollows the valley of Root lUver, and of a small stream flowing into the 
same, leaving the lino snrveved in 1873 a conniderable distance to the north. His 
portion np to the 1,316th mile is light — the cuttings and embankments will average 
about thi-eo feet.' 

Between this point and the crossing of Wolf River, the country is very marshy 
• — the work is mmerately heavy, and will average abont eight feet for cuttings ana 
embankments. 

The crossing of Wolf River, at the l,32l8t mile is 33 feet high, and will reqaire 
a waterway of 100 feet. 

The ground ascends rapidly for two miles west of Wolf River, and is of a wet, 
marshy character; the cnibankments and cuttings arc moderately heavy, and will 
average about five feet. 

From the 1,323rd mile to Boaver Creek the countryis wet and marshy in places ; 
the work ia light, probably from 8 to 5 feet embankments. The valley of Beaver 
Creek ia 45 feet deep below formation level, and about 600 feet wide; tbestroam will 
require a water-way of 80 feet. 

Between Beaver Creek and the 1,320th mile the country is more undulating 
and leas marshy ; the work on this part is moderately heavy, averaging about eight 
feet for cuttings and embankments. 

At the 1,320th mile a deep valley ia poaaed, roquiiing an embankment 30 feei 
hi^ for 1,200 feet. 

Between this point and the 1,333rd mile the work is light, and will average 
about five feet for embankments and cuttings. 

There ia a deep coole near the 1,333rd mile which will require an embankment[ 
75 foot high and 300 feet long, with an allowance for waterway of 80 foot. 

The lino now approaches the Mcljeod, the banks of which are high and bold. 

From the coole above-mentioned to 1 ,336J miles, near the crossing, the work is 
heavy, and will probably average about 10 feet for cuttings and embankments. 

Biver McLeod to summi'f east of River Athabaika. 
Vr. Lucas made a trial eui'vey of this pai-t, and a projected location has beeo 
marked on ^he plans, not yery far removed troja. the trial line. 
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The croaaing of the UoLood is 75 feot high from the botUiia of the ri^er to 
fornfttion level, requiring a waterway of 300 feet. The embankmoats on both sidea 
are hoaTy, avoraging 30 leet deep for 2,000 feet. The line here joins the survey of 
1873, and runs parallel with it W eomo milea, when it again ieavoB it as it retnrns to 
the valley of the McLeod over the Grand Portage, 

From this point to the 1,318th mile the work is moderately heavy, and will 
average 1& feet for cuttings and embankments. The line follows close to the waters 
of Medicine Lodge Creek, which it will be necessary to divert for a short distance. 

Between the I,338th and ],344tb miles the work will be light and the ground, 
dry, the cuttings and embankments will average abont throe feet. 

The croeaing of Medicine Lodn Ci'eek is about 20 feet high, with a waterway 
of 60 feet. The emtonkment on both sides is about 20 feet high, and 3,000 feet long. 

The line here leaves the valley of the Medicine Lodge, and strikes across the 
ooontiy towards the watershed betweoQ the McI«eod and Athabasca. 

From 1,344} miles, for three miles, the work is light, averagiag about three feet 
for cuttings and embankments. 

Near the 1,348th mile the line crossos a deep valley, reqairing an embankment 
35 feet high and 1,500 long. Betweoa this point and 1,353 mues, the line paseea 
over a ridge and again descends to a streain at the above distaoce. The work on this 
portion is light, probably from three to five feet for cattings and embankments. 
The oharact«r of tne ground is wot and marshy. 

The work for 1} miles west of this str«am is moderately heavy, averaging fVom 
five to ten feet for cuttings and embankments. 

From 1,354} miles to the watershed between the MoLeod and Athabasca at 1^57 
mileb, the work is light, about three feet for cuttings embankments, except one 
embankment in the 1,356th mile, which is 19 feet deep for 1,600 feel. 

From this watershed to alarge atreamrnaninginto the Athabasca at 1,359 miles 
the average of cuttings and embankments will be t^ut five feel. 

The crossing of this stream is about 25 foot high, with a waterway of 80 feet. 

From this stream for about a mile wost, the cuttings and embankments will 
aver^ about five feet. The ground here becomes wet ana swampy. 

^tween the 1,360th and 1,362nd miles the country is swampy, and the work 
light, not exeeeding three feet for embankmouta. 

The line then ascends rapidly till it reaohoa the highest ground, over which the 
line posses, east of the Yellow Head summit, atthe 1,364th mile. It hero traverses 
a narrow valley with high bills on each side. The work on this part is light, and 
will not exceed five feet for cuttings and cmbankmenta. 

The descent f^om this point into the valley of the Athabasca is rapid for some' 
miles. The junction with Mr. Battan'a line waa made near the 1,367th mile. The 
work on this part descending from the summit, la moderately light, from five to eight 
feet, for cuttingd and embankmenta, except a cutting at the 1,366th milo, which is 
20 f^t deep for 1,000 feet. This cutting cannot well bo avoided, as there is a bold 
bluff point inDniiig out a considerable distance iuto the valley, which most be crossed. 



On these two sections of 103 miles there are. 

80 milea of straight line or nearly 78 per cent. 

9} do ** curves of and under V* ornearfy 9 per cent. 

6| do " " fhiml^toZ" " 6 " 

4| do " " " 2° to 3' " 4 " 

3 do " " " 3*'to4" « 3 " 

Qradieats on same. 

23 miles of level or nearly 22 per cent 

8 do from to 0-25 per 100 or nearly 8 percent. 

20* do " 0-251»0-50 " " 20 " 

18* do " 0-50 to 0-75 " " 18 " 

34<lo " 0-?6tol-00 « « 32 " - 
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After (iompletinf; this survey, Hr. Lncaa made some sarreTS ia tbe vi^nity of 
the Four Blackfoot Hills, as above mentjoned. 

Summit East of River Athabasca to River Mountain Asaijiiboijte. 

Mr. Bnttan, wilh Division L, commenoed work in the Athabasca Valloy on 
15th June. The trial snrvey between the 1,367th and the l,43;ird mije, near the 
inouLh of the Myette, was completed on the yth August, and the location enrvey 
between the Mountain Assiniboine, and the Henry House on the 2dth Angnst. 

CommeDcing on the l,3ti7th mile the line continues to descend into the valley 
of tbe Athabasca. 

For the first two miles the work is moderately heavy, a&d will average about 
eight feet for cnttings and embankments, besides the croaBings o£ a large stream near 
the l|368th milo, the bottom of which is 76 feet below formation level. It will require 
a water-way of 40 feet. 

Fi-om the l,369lh to the 1,372nd mile the line is on side hilland the work heavy : 
it will probably avei'oge eight foot tor cnttiitgn and 25 feet for embankments. A stream 
is crossed in tho IjS'ZSnd mile, whose bed is 75 foet below forihatioo level, requi ring a 
water-way «f 20 fe«t. 

Between the 1,372nd and the 1,374th miles, the line continuea todeacend along 
side hill ground. The cuttings and embankments will average eight feet. A large 
stream is crossed in a deep ooolS, neai- tho 1,373rd mile, 85 feet fhim bed (o forma- 
tion level. It requires a waterway of 30 feet. 

,The country becomes more even between the 1,3T4th and the l,37tjth miles, and 
the work is light, about tive feeC for cuttings and embankments. A stream is crossed 
near the 1,374th mile, requiring n waterway of 30 feet, and Sandstone Greek near the 
137?th mile, waterway 20 feet. There is about half a mile of side hill work to tho 
eft"! of Sandstone Ci-eck. Tho lino follows a very even terrace between the hills and 
the river i>-om the 1,378th to the l,3^i>[h miles, with light work varying from three 
to five feet tor cuttings and embankments. 

Coal Greek, a considei-able etroam, passes under ground in the 1^82nd mile, and 
appears again. some distance below the line. 

Hardisty Creek is crossed in the 1,383rd mile, it will require a waterway of 100 
feet, i»nd is 20 feet from bed to formation level. 

For the next mileand ahaif the line is partly on sidehill; the work is li^t 
and will average ubout five feet for cuttings and embankmonts. 

The work on each side of Prairie River, with the line as at present projected, is 
very heavy between 1 ,38&^ and 1,387 miles, averaging for emtuuikments aoont 30 feet 
and foi' cuttings 15 feet. 

The hills to the south of the river are high, bold and abrupt, forming a deep 
crescent with bold points projecting towards the line. The portion to the west of the 
river rises along side hill ground ; it is believed a better line can be got by keeping 
to the south, and conforming more closely to the shape of the hills. It will, however, 
be necessary to pass over the high-ground east of the 1,387th mile. 
,. The country centinuos hilly and t'ough to the crossing of tho Athabasca, in some 

5>laces the valley is narrow and confined. The work is heavy between the 1,389th and 
,391st miles — embankments about twenty feet, and cuttings about fi.teei- feet. ■ 

A large cool6 is crossed at the 1390th mile, sixty feet from bed of stream to 
formation level. 

On the next mile the work is moderately heavy. fVom five to tea feet|. 

From the'1392nd to the crossing of the Athabasca at the lf396th mile the line is 
generally along side hill, nnd the work heavy, from ten to twenty feet. 

The liue crosses the Athabasca at an angle of 5'! degrees, and will require an 
opening of 600 feet in this direction. The height fi-om bed of river toformation level 
is 60 ftict. This is the narrowest crossing of the Athabasca. 

Froeman's Creek, a lai^e stream, enipties intothe river neorthe crossing, and oan 
be diverted along the north of the railway. 
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Fi-om the oroseing ol the Athabasca to 1,3971 miles thegrotuid i3 hilly and the 
work heavy, averaging about 16 feet for cuttings and emban^ents. 

For the next SIX miles the line follows along tho foot of the Bulmsb Honntsinn 
along the western fhore of Lao Bruie to Buli-ush Point at 1,403J milo.H. The work 
along this portion ia moderately heavy, averaging about Eve feot for cuttings, and 
twenty feet for embankmente. There is a lai^e stream at the 1,403^ mile which 
vrill need attention, and which reqnires water way of 80 feet. 

It is proposed to have two tannela in the Balrmh Potnbi, one 1 ,600 foet long and 
the other 350 feet. The third point will bb an open outting about 50 f.ct by200reet. 
The bays of the river between the points to be made up of the I'ock fi-om iho tunnels 
aod cnttiTig. 

Between Bulrnsh Point and 1,40'7 miles tho embankment ia heavy ; kept high as 
the Athabaaka at this point is liable to rise to a considerable height. The embank- 
menta will average about eight feet. The cutting ia very lightand the filling will bo 
made up from side borrowing. 

From the 1 ,407th mile to tho crossing of the Uonntaiu Aaainiboine the line passes 
through low marshy flats, on which the work ia light, running fVom three to five feet. 

An elbow ica side channel, which caasesaserious deflection in the line, ia passed 
near the 1,408th mile. Another side channel is crossed twice near the 1,409th and 
1,410th mile. This channel can be diverted, and the material used for embankment. 

Siver Mawttain Assintboine to River M/ette. 

The line from the Aseiniboine to the Henry House has been located, but it wonld bo 
well to throw the line at tho crossing of the Aaaiuiboine, f>ay,0B0 half a mile to the north, 
as shown .on plana and profiles, ao sh to get a safor oroasing, where the stream issues 
from the rocks. Below that point the atream spreada very much over the ground in 
high water, even in the direction of the line to the east, so that ordinary embank- 
ments would not be safe. This proposed crossing will require a waterway of 700 
feet, and about 20 Ibet fVom bed of stream to grade. 

From the Assiniboine to the 1,414^ mile the work is moderately heavy, and will 
average about eight feet for embankments and cuttings. 

The line then passesover a high point, through which it is proposed to make a 
tunnel 2&0 feet long, with open cuttings at the ends. Fi-om this point the lino 
descends a long side hiil, till Jospor Lake ia reached, 1,410 miles. This part will be 
heavy and will average 20 feet for cuttings and em^bankments. There will probably 
be rock in tbe lower part of these cuttings. One of the cuttings is 50 feet deep and 
300 feet long. 

The line follows the shore of Jasper Lake from the l,4l4th to the 1,419th mile; 
it pasaos over several pointa of rock running into tho lake, in one of which, near 
the 1,419th mile it is proposed to make a tunnel 225 feet k}ng. The embankments 
on this portion will run from 10 to 15 feet, and the cuttings about 15 feet. 

Between, the 1,419th and the I,421st miles tho work is light, about five feet for 
cuttinga and flilings. 

White Moose Creek is crossed near the I,42l8t mile, and it is proposed to divert 
it to a 30 feet structure to tho west. It will be necessary to protect the diversion 
f<H- about 600 feet. 

On the next mile tbe work is moderately heavy, cuttings and embankment from 
eight to fifteen feet. 

Prom 1,422 to 1,425 miles the work ia light, averaging from three to five feot 
embankments. Snaring Kver is crossed in the 1,425th mile. This is a rapid, dangerous 
torrent; great care will bo required in theconstmctionofthe bridge, and in protecting 
the banks of the stream for eome diatance to the west. It wouldhavo been better to 
have orosaed tJie river where it issues from the rocks, but tho ground is there coo ' 
higli, as compared with tbe approaches on each side. Tho line would alao bo 
lengthened by doing so, . 
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Work on the next mile ia heavy ; embankments from eight to 20 foot, and cuttioga 
about 10 feet. Several streams are to be diverted to a strncture of 40 feet opeuin^r. 

The worliia light between 1,42S and 1, J29J miles, sveragingfrom three to 10 feet. 
A Btrcnm i-oquiring a 20 foot opening is crossed at 1,428 miles, 30 feet from bed to 
formation level. 

On the next mile the work is modoi-atoly heavy, cutting Ifi fbotand embankment 
30 feet. Tho lino approaches close to the Athabasca Itivoi- at thid omhankment. 

From 1420i to 1432 miles, the work is light, aboat five feet for cuttings and 
embankments. There are two places where the lino will require a small amount of 
protootion, where it approaches the river, near the Athabawa Depot, 

The lost mile to the end of the location Survey (at 1,433 miles) is moderately 
heavy, and may involve some rock excavation. The cuttings and embankmenta will 
average about 10 -f^t, 

AUgTtment. 
On tiiese two sections of 66 miles there are, — - 

60f milenof straight line or nearly *11 percent. 

6} " curves of and under 1° " 8 " 

51 " " from 1° to 2° " 8 " 

3} " " « 2° to 3" " 6 " 

ij " , " " 3" to 4° ■. f ■ 2 « 



% 



Cfradimtt on same. 

miles of Zjevel or nearly 32 percent. 

" from to 0.26 per 100 " 13 " 

" " 0.26 to 0.50 " " 19 " 

" " 0.60 to 0.76 " " 15 " 

" " 0.75tol.0B " " 21 " 



Having fininhed this survey Mt. Rattan and party retnrned eastward, and com-. 

Jlet«d tbelocation of the line between the Saskatcnewan and Pembina as above 
escribed. 

Kver Myette to sammt Yellmo Head Pass, 

A trial sarvey of this portion was made in 1872-T3, The projected location in 
close to the trial line, and is ossod apon it, and upon further exploration mode by me. 
in 1876. 

Commencing at tho 1,433rd mile the line which is now in the Athabasca Yallev- 
near the river, tragins to ascend, for the parpose of passing over a point of land, whica 
runs out to the junction of the Myette and Athabasca. It then fbllowa up the Kyett«, 
or Caledonia valley, to tho summit. 

On the first mile the work is light, and will average from three to five feet for 
cuttings and embankmenta. 

On the second mile the ascent is more rapid, and is along side hill ; the work will 
average about five feet for cutting and 15 feet for embankments. 

From the 1,435th to the 1,437th mile the work is moderately heavy, about 10 feet 
for cuttings and embankments. There will be rock excavation in passing over the 
numerous apui's of the hills, along the base of which the line rnns. 

On the next three miles the work is light, probably about five l^t for ciittiogs 
and embankments. 

The Myette \a crossed in the 1,440th mile ; it will require a waterway of 200 feet 

The waters of the Uyette can be diverted into British Columbia at the aammit, 
and a large amotmt of heavy work saved in the v^ley of the Myette, There ar« ' 
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stiil some large Btreams flowing into the Myette to the east of tho snmmit, and it is 
necessary to keep the waterway large for those moaatain streams, even when the 
Myette is diverted. 

The work on the Ij-lllst mile is light, from three to Ave feet embankments. 

On the next 2^ miles the valley ascends rapidly, and 'the work on the line will 
be heavy, onvolving embankments averaging about 13 f^t, and rock cuttings on 
Btoop side hill. The embankments will be made np principally from side borrowing. 

A large rapid stream is crossed at the l,443ra milo, which will require a water- 
way of 100 feet. 

Between 1,443^ and 1,451 miles, the work is light, from three to five feet for 
oattiogs and embankmentB. 

The Myetto Biver is crossed again near the 1,44'rth mile, and will require a 
waterway of 80 feet. 

Glen's Brook, at 1,449 miles, should have a waterway of 60 feet. There are two 
small points of rock to be cut through in this distance. The soil of the valley of the 
Myette is generally soft and marshy, and will probably require attention in some 
places before the embankment is commenced. Tory mnoh of this is caused by 
boavor dams, which are DUmerous bore. The side drains of the railway will have 
the effect of lowering the water on the flats. 

From 1,4K1 to l,4!i2^ miles, at the summit of the Yellow Head Pass, the work 
is moderately heavy along side hill, averaging about eigbt feet for cuttings and 
ombaakmente. There will be some rock excavation on the side bill. The Myette is 
crossed again close to the summit, but it is propteed to divert it into British Columbia, 
which can be effected by deepening an old channel in that direction, and bnilding a 
dam of crib wharfing a short dietance up the stream. 

Alignmmt. 
Od this distance of 19J miles there ai-e : — 

13 miles of straight line or nearly ti? percent. 

i " curves of and under 1° " 4 " 

2* « " from 1° to 2° " 12 " 

J* " " " 2»to3'' " 8 " 

l| " « " 3" to 4" « 9 » 

Gradients on same. 

3$ miles of level '.....or nearly 19 percent. 

4 " from 0- to 0-26 « j|l .. 

4f " " 0-26 to 0.60..... " 23 » 

2 « " 0-60 to 0-76 " 11 " 

6 " " O'ZStol-OO *; 26 «- 

Bmlding Materials, 
Between Edmonton and the summit the kind of timber that most gonei-ally pi-o-' 
vails is spruce. It is found in targe quantities in almost all parts of this country, 
sound and of good size, from eight to thii-ty inches. 

There is also a lai-gc quantity of tamarac in the marshes, running fi-om six to 
twelVQ inches. Pitch pino is abundant, but it is voiy inferior in quality for timber. 
I have seen no white or red pino between the Lake of the Woods und the sum- 
mit, except three small trees of rod pine near Marsh Lake, on the Athabasca. 

Poplar is veiy plentiihl in all parts of the country, Tbero is some very largo 
about White Lake, and in some other valleys. It di>croase3 in size as the moantaina 
aiv approfichod. 

Birch is only found in small quantities, on banks of lakes and rivers. I am not 
aware that there is any oak in the country. 

Almost all the rock| fountl in situ east of the Rocky Mountains on this section 
is compos^ of sandstone. That in the valley of the S^katchewan is soft as far as 
known, but would probably improve in the qoarry. In the valleys of IKq M(;!|jood 
and Athabasca it is hai'dor and well saitod for boilding pitrposes. 
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Limeetone bonldoi's are found in abandance in all the rirera, which woald hi- ; 
uieb lai'ge qnantilies of lime. ' 

The most eaatom i-angea of the Bookj Uoantaios are vety largely composed of 
limeetooe. 

Id the valley of the Uyette gueiaaoid rooks appear, alteraatiog with sl&te and 
coarse sundstODe. 

Coal is found in large TflinB in all the river valleye to the east of the Bockr 
MonntaiDu as for as Bdnionton, and it ie reported to exist in the MouQtain Assiniboine. 
but of this I have no positive knowledge. 

There will not likely be any scarcity of ballast as a veiy large portion of the 
country ia made up ol gravel and sand ridges. 

Sail and Capabilities for S^lemmt. 

The land to the south of Edmonton and extending westwai-d to the Sadkntche- 
wan is very good, and well adapted for settlement It is sufflciently fVee fromVoods 
to permit of agricultural oiKrations being commeDCed at once, aod at the same time 
furnishes abundant timber for building purposes, and for fuel. 

From the SaHkatchewan to Chip Lake large areas of the country can be success- 
folly, cultivated, when cleai-od, parlloalarly about White Earth and White Imke. 
There are also largo prairies in this section. 

From Chip Ijako to the summit the soil becomes more clayey and requires 
drainage. Xo doubt if the land wera cleared the soil would become dryer. 

On this section there are several places where good fai'ms can be found, such u 
the valleya of Mooeo and Boot Kivers, the valleys of the licLcod and Medicine Lodge, 
the Fi-airied of the Athabasca, the valley of Prairie Biver, and even the prairio in at 
Jllyette, near the summit 

It is to be regretted that owing to the non-ai'rival of supplios from the western 
side of themoontains, the survey was left iaalessperfect condition than was intended 
by your instructions. It is only right, hovevei-, that I should allude to the cir- 
cumstances which conduced to the fkiloi'O of getting supplies in to the partioi. 
Amongst them may be mentioned the highnoss of the water in the Fraser, which 
delayed the pack trains in British Columbia for several months, and prevented their 
arrival at Atnabasca depot till September. Those supplies were ordered to be there, 
and wore required in July. 

The lowuese of the water in the Saakatchewan, which only permitted the Hudson a 
Bay Co.'s steamer io make half a.. trip, namely, from Carlton to Edmonton^ thus 
i-edacing tho usual stock of provisions this side of the mountains. 

The failure of the buffalo in the vicinity of Edmonton, which reduced tho nsnal 
supply of pemioan. 

The failura of the crops about Edmonton, making alt provisions scarce; and the 
stoppage of our mails, which prevented the delivery of letters, and kept all parties 
conceitiod in ignomnce of tho actual state of affairs. 

The two parties engaged in those surveys underwent a considerable amount of 
hardship in tho winter of 1875-'76. Firjt in their jouruoy from Hay I^akcs to 
Cai-loton, and then from CarloCon to Edmonton, both in mid-winter. It is fortunale 
that all escaped without casualties of any kind, in journeys of such duration, with 
isuch scarcity of bholtor as exists in the Wostorn plains. 

The difficulties of forwaiding supplies to tho west of Edmonton wora very 
BOL'ious, and the transport available was limited, so that many ui-ticlos not absolutely 
nccos&ary wore left k^hind, thereby cituiiug sickness for want of change in diet 

All the members of the staff have performed their work in a satisfactory manner, 
and have endeavoured to carry on the work successtuLly. 
I have the honour to be. Sir, 

Your obedient servant, 
SANPFOsn Flihinq, Esq., HENBY A. F. MoLEOD. 

Idngincor in Chief, 

Canadian Faoiflc itailway. - ... 
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APPENDIX Z. 

HBHOBANDA RI8FB0TINQ THI VINIIR OLIMATI OF' THB ROOKY IfOCHTAINS, BT OKOOaR 
A. KIKVIB, C.E. 

A general idea of the character of that portion of the Bocky Monn tains ezteoding 
from the summit of Yellow Head Pass some 200 miles westwards, can be formed from 
the attached summary of meteorological observations, taken respectively at Tet« 
Janoe Cache, lut. 63'04 N., during the winter of 1875-76, and from Mr. Jarvis' record 
of tomperatare, taken en route during his Smoky River expedition in the winter of 
1874-'T& ; while that of the eastern slope can be judged from a eimilar summary taken 
tmm Capt. PalUser's report and notes, taken from Edmonton to Jasper Hoose in 
January and February, 1859, and a copy of Mr. Hoberly's sammary of obeervations, 
taken at Athabasca Dep&t during the winter of 18^i-'^S, published in Mr. Fleming's 
report of 1874, accompanied by a short roport of the " Qeneral characteristics of 
the winter climate of the Bocky Mountains, more particularly that of Yellow Head 
Pass and its approaches." (See Appendix P., Mr. Fleming's report of 1874.) Taken 
conjointly, these observations will aid in giving a correct idea of the winter temper- 
ature of the Mountains. 

The observations taken at Tete Jaune (^he were at an altitude of 24-26 above 
soa-levelj and 50 mites west of the summit, the extreme elevation of which, in the 
Yellow dead Pass, is 3,7U4 feet above sea-level. Those of Mr. Jarvis varied ftom an 
elevation of 1,940 at Fort George, to 5,300 feet at the summit. Those of Capt. 
Palliser and Mr. Moberly, at Athabasca Depdt, 3,340 feet above the same datum, and 
extend from January to April, inclusive, in their respective yeara. 

As will be seen, for the western slope, the winter of 1876 exceeded in severity 
that of 1876, and the difTerence is not to be aacribed to the effect of altitude, as tSr, 
Jarvis experienced his coldest weather while in the neighbourhood of Fori George, 
or about latitude 54° N., on the 14th of January, when the thermometer registered 
the low temperature of 53° below zero. The lowest point reached at Tdte Jaune 
Cache was on the 21st of January, the thermometer registering 40° below zero, this 
month being, in both cases, the coldest experienced. 

While the winter 1874-'75 was colder than that of 1875-'76, the latter, as &r ad 
onr records extend,oxceeded any previoos year in the excessive enow-fall, which reached 
an aggregate of 112 inches. The greatest depth at anytime remaining on the ground, 
variSf fW)m four feet at the summit to five feet at the fool of Moose Lake, at which 
point it was deeper than elsewhere in the valley, and on the 15th of May waa still 
lying with a depth of three feet. 

On the lower portion of the river, from three and a half to four feet in depth is 
about the average, that is in the bottom of the valley; on the upper benches it was 
of course much deeper. This unnaual snow-fall apparently extended to the eastern 
slope of the mountains, reaching an average depth of fh>m IS to 18 inches at the 
Atoabasoa I>ep6t, while Mr. Mooerly's report for the corresponding months in the 
winter of 187^'73 mentions six inches as the greatest depth at any one time remaining. 
Capt. Palliser mentions a fall of some 22 inches in the Athabasca Talley on the 21st 
January', 18S9, about half way between Edmonton .and Jasper House, but a later 
record, from February 10th to 16th, taken in the immediate vicinity of Jasper House, 
would seem to substantiate Ur. Moberley's experience of the same loc^ity, there 
being five days of light snow in that time; so that, in the absence of farther data and 
from all the information I could obtain, it is safe to assume that the snow-fall of the 
winter of 1875-'76 was extended and exceptionally heavy. It was owing to this 
cause that the Athabasca Valley, hitherto considered a safe'place for wintering stock, 
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provod very dUaatrous to oard, as from the great depth of snow it was impossible for 
the animals to obtain Bufflcient food, and aithoogh I liave reason to know that every 
eifort was made by tbosa in charge, only 20 oat of the 46 animals, horses and males, 
compi-ising the pacik train, remaiued alive in the spring, and these were so redaoed ait 
to bo unfit for work for sometime; oat of ten head of cattle sent for Mr. UcLiocxl, fbnr 
died before the rest were killed. This valley is exposed to the north-eastsrlj^ winds, 
which are very prevalent daring the winter months, and in the sheltered spots tb e anow 
was too deep for feed to be reached, hence oar heavy loss in stock. On the 26th of 
May tJiey were able to reach the Bammit and join my division. 

One pecaliarity noticeable in the winters in thia region is the absence of any 
heavy oontinnons fall of snow, sach as is often experienced in Central and Xjower 
Cmiada, followed by an interval office weather. Here, there is a constantauuceasion 
of light fhlls, rarely exceeding five inches in depth at one time, and the absonce, at 
any time, of a cmst on the snow, making snow shoveling at all times, except, on the 
rivers, heavy work. The excessive cold absorbing all moistare leaves the saov^ ofa 
ualt-like consistency, and it is only late in March and very early ia the day that it is 
compact enongh to bear. 

The country being heavily timbered, the snow is not distarbed by the wiad, but 
lies at a aniform depth, and I &ncy it will only be on the more exposed portion, or 
on the plateaufurtherwest, that any extent of snow sheds will be reqaired. In the 
immediate vicinity c^ the glacier streams or monntain torrent there are unmiatake- 
able indications of snow-slides or avalanches, and the ddirit of rocks, earth, and trees 
is piled, in many oases, to a height of sixty feet, with the torrent directly on the sum- 
mit, forming an ugly obstacle to railway conBtruction, and one that can only be 
overcome either t^ tnnuelling, or by some stractare allowing any future slide to pass 
over the road, as from the evidences of the irresistible force exerted by this immense 
moving mass, there is but little room left for donbt that the stractare has yet to be 
devised that would stand for a moment before it — fortunately they are at an eleva- 
tion that admits of either of the means mentioned being adopted. 

The river after becoming filled with floating ice and oeing impracticable for canoos, 
for a week previous, closed on the 19thN'ovember, opposite our quarters, and crossing 
WBB safe on the fbliowing day, and remained so until the middle of April. At any 
time during the winter great caution is necessary when travelling on the enow, as at 
most of the bends the strong cntTcnts will have rendered the ice nnsafo and tbo danger 
is concealed by the anow. 

The principal tribntarioe to the fiiver Fraser above this point are the nnmerous 
large glacier streams that discharge at fVeqnenl intervals into the main river, the 
water of which is always at a To^ft temperature, averaging about 43°, rising and 
becoming turbid towards evening, from the action of the sun on the glaciers. Streams 
easily crossed andfordable in the morning become by evening formidable and difficult 
from the same cause. 

The water in the Fraser and its branches in the spring of 1876, owing to the 
large amount of anow, followed by the heavy spring rains, was as is generally known, 
higher than it has been for years, but at thia point its height was not so pei-ceptible, 
being neai-or the head waiers. It reached its highest point on the 23rd June, some 10 
feet above its lowest stage, which was on the 18th April. This excessive flood was, I 
believe, general thi-oaghout British Columbia, and on the lower portion ol the Fraaor 
the waggon road was submerged, bridges earned away and all traffic seriously Impeded, 
while on tlie North Thompson, our snpply trains and mails from Kamloops were 
delayed from the same cause, only reaching the Cache by the' end of July, being two 
months on the journey which, under favour^le circamstances, would have been 
accomplished in about twelve days. 

The weather on the western slope daring the working season is such as I suppose 
may be expected at this altitude and in a mountainous district being excessively 
broken and uncertain. Kain predominates, taking the place of snow in winter, tuA 
in constontly recurring showers on an average of nearly four days in the seven, 
Hiakiug bush work very disagreeable, and I fancy moro personal discomfort 
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IB experienced from this cause in this locality than elsewhere. The finest part of the 
year is in the early fhil, or for the months of September and October when the frosts 
set in and when there is some respite from the very broken weatherof the preceding 
fivo months. This term of fine weather is, however, uncertain, and ia sometimes of 
Bhort duration. In the immediate neighbourhood of T&te Janne Cache, where it is 
open to the southerly and south -easterly winds from the valley of the Columbia, open 
weather continues longer than elsewhere, and the snow disappears much earner. 
Seveie frosts at night are felt here in common with other localities in the neighbour- 
hood, beginning early and extending late into the summer, Water froee in my tont 
OD the 29th of August at this point, and night frosts were common in June ; so that 
out of the twelve months I fancy two and even less would be all that could be relied on 
as exempt from night frosts, and, conaequently, but few cereals could be raised in 
thislocanty; but the amount of arable land in the valley- of the Fraser is so small 
that it is hardly likely- ever to be taken into consideration. The wide and 
open valley of the Cranberry opposite the Cache containb a considerable area of dry 
sandy benches where some of the hardiest vegetables could be raised, but I can hardly 
consider it will ever be utilised to any grent extent on account of the extreme 
uncertainty of the climate and severity of uie early fWwts. 

The foregoing remarks, when applied to the valley of the Fraser from the 
summit west, are the resnltofapersonalexperienceof some fifteen months, beginning 
in July, 1815, and ending in October, 1876, as well aa the experience of those who 
were in the same locality in the aammer of 18*74, those on the eastern slope, from 
the report of my packer who wintered in Athabasca BepOt, and from Mr. Hoberley's 
and Captain Pallisor's reports of 1813 and 1869 respectively. I need scAroely add 
that the usual Canadian pests, black flies and mosquitoes, exist in this region, and 
are both numerous and tioublesome ; but the evenings are always cool, and give a 
respite without which life here would be unbearable. 

QEOBGE A. EEEFEB, 

Engineer i» Charge, 

BivUion M., C. P. H. 
Ottawa, April, 1817. 
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SmuuBT of Metoorological Obaervations tak^n in tho Rocky Monnt^o Diatrict, 
from January, 1869, to April, 18T6. • 

AT TBTK JADHK OAOHB.-LAT. (W 04' H. 







i 
1 

J 


i 
I 

•s 

1 




DatM. 


i 

'3 


31 


1 
ft 


1 
1 


i 


1 


18T5. 




o . 




— »0 
-»0 

—40 

— ai 

-MO 
+10 


"+360" 

+30 
• -«5 
-■830 
+83 




incbc*. 


December lit to 31«L 

1876. 




•-13 3 
--31 3 
-32 7 
..50 B 


+13 
+19 

hi 


4 


IB 

B 

17 
9 

S 


M 


FebruiTT lat to 29tb 

Mirch IH to 3t.t. 

April Isl to Mlh 


+28 3 






3 
10 

Tot«l. . 


?! 



ON SMOKY RIVER EXPEDITION.— L AT. B*" N. 



Jannuy 
FebtnaiT 


IS74. 


—IS 3 






—83 

















-»°l 


1 - 

















OAPT. PALLISBB'S BXPSDITIOS-BDIIOHTOS TO JABPEB. 






Januur 
r<br>w>7 


18B9. 


IB 
8 




UttoIWh —20 —23 _.... 11 


« 











MR. MORE RLT— ATHABASCA DEPOT.— LAT. 81° 8 



Jaoaary lal to 31iL... 

Febnikij Ist to 28tb... 

Hftrch . lit to aiat.... 

April Ist to lUh... 



+9 3 I —36 B 

. +14 7 —24 B 
. +28 3 —11 
. -^36 1 +18 6 



+43 7 

+39 3 



Digitized byGoOgIC 



APPENDIX Z. (A) 



PBOaaKSS KSPOHT ON BURTXTS CABBISD ON DUBINQ THE TEAR 1876, BT 
MARCUS SMITH. 



Ottawa, 20th April, 1877. 
irogres 

TTegtem or Movntain Region, 



Sib, — I have the honour to Beport on the progress of the Surveys for th© 
Canadian Pacific Railway during the year 1876. 



The sorreyB proieotod for the seaeon, were : — 

1. The completion of the trial location from T^te Jauno Cache, to the 
neighhourhood of Fort George. 

2. A re-Burvey and location of the line through the heart of the Cascade 
Mountains by the valley of the Homathco, following the East hranch. 

These two surveys were necessary to complete the trial location of the line (Ko. 
6 of former Beports) from the Yellowfaead Pass, in the Bocky Mountains, to 
Waddington Haroour, at the head of Bute Inlet. 

3. A trial location survey of the line (No, 8 of fonner Beporte) fVom Kamsqnot 
Bay, in Dean Channel, through the Cascade Mountains hy the Eamsquot or Salmon 
Biver, a distance of about C>2 miles ; and an exploratory survey, in continnatjon of 
this line, hy the Bivers Nechacoh and Stewart, to the mouths of the Ohilacoh, about 
16 miles west of Fort George, where it joins the line No. 6, referred to in Sections 
land 2, 

4. An exploratory instmmental survey of a prc^Kisod deviation of a portion of 
the line No. 8, as surveyed the previous year, between the valleys of the Chilaoofa 
and Blackwater. 

To carry out these surveys, two parties were engaged between the Yellowhead 
Pass and Fort George during the previous season ; they passed the winter of 1876-6 
in camp, making exploratory surveys ; one party, with Mr. George A, Keefer in 
charge, had their winter quarters at Teto Jaune dache, and the other, under Mr. H. 
P. Bell, wintered in the neighbourhood of Fort Goorge. These two parties continued 
the location of the line daring the season of 187S. 

The Engineering Staff for throe Divisions, under the charge of Messi s. C. H. 
Gamsby, Z. T. Jenningtt and D. MacMillan, were appointed in Ottawa, and left on 
the 19th April for Tictoria, British Columbia, where they arrived early in May, and 
made up the complement of men required for their reapeetlve parties. 

Two other parties were or;ganized in Victoria under the charge of Mr, John 
Trutch and Mr. Joseph Hunter. 

As I had to take the general charge as Acting Engineer-in-Chief during your 
absence in England, Mr. a. J. Camhie was appointed to saperintend the surveying 
operations in British Columbia. 

At the close of the season all the surveys that had been projected were completed, 
together with a trial survey between Lytton and Fort Yale, about 53 miles, on the 
most difficalt portion of the valley of the Eraser. 

Also some explorations were made. on the east side of the Cascade Mountains, 
near the sources of the Biver Nechacob and Lake Francois. For a report of these 
operations, see Appendix K. 

I have already given you a description of the engineering features of the several 
lines embraced in the above surveys, designated as noutes No. 2, 6 and 8, in former 
reports (see Appendix T). 
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CentrtU or I^rairie Region. 

A location snrrey from Selkirk (Bod Biver) to Livingstone, 271 miles, was 
completed in 1875, and in 1876 exploratory sarveyu were oontinned from that point 
westward by two parties, with Hr. D. E. B. Lucas and Mir. H. N. Battan in charge, 
nnder the general direction of Mr. K. A. F. MacLeod. They remained ont all Uie 
winter of 1876-6, and by the close of last season they had bined their snrveys with 
those carried on from tlie Pacific coast through the Yellow Head Paaa. A Aill descrip- 
tion of the operations of these parties is given by Mr. MacLeod (see Appendix Y), 

Bagtem or Woodland Region. 

The line ftom Fort William, lake Snporior, to English Biver, 113 miles, bad 
beenjirevionsly looat«d, and part of it put nnder contract for conatmction. 

Four survey parties were organized, under the charge of Mesere. W. A. Anatin, 
A. Bmnel, H. I. Mortimer and E. G. Garden, to continue the location of the tine IVom 
English Biver to Kcewatin, at the ontlet of the Lake of the Woods, a distance of 183 
miles. These parties were under the general direction of Mr, S. Haalewood, as Dis- 
trict Engineer. They commenced operations at the opening of the navigation of 
the lakes. 

The line tbenoe to Selkirk (Bed Kver) had been previously located, and part of 
il put under contract for construction. 

It was arranged to make an exploration of the ooootry tVom a point on French 
Biver, where it could be bridged, north-westward on a line as direct as practicable to 
the north shore of Lake Superior, near the month of the Itivor Pic. 

This was put into three divisions; Ur. T. Ridout was placed in ohi^e of 
the eastern division, Ur. Charles Horetzky of the central, and Mr. J. L. P. O'Hanly 
of the western division. 

A survey had been previously made from this point westward, along the shore 
of Idike Superior and Nepigon tiay, to the Biver Nepigon, nnd Mr. L. G. Boll was m- 
stmcted to make an exploration from that point westward by Dog Lake to a point 
on the line under construction, fhim Fort William westward. 

A party was organized nnder the charge of Mr. E. D. Lnmsden to make a trial 
location surrey fVom Contin'e Bay on French Biver, about twenty miles ftom its 
month, to Lac Amable-dn-Fond, the proposed eastern terminus of the Canadian 
Pacific Bailway. 

I accompanied this party from Toronto, and at Collingwood foand my assistant 
Mr. T. R. Bnrpe w^ting for me with the Indians whom he had engaged as oanoeuen 
for an exploration which I proposed to make of the countnr aroniu Xake Tfipissing, 
and thence westward to the Spanish Biver on the north of Lake Huron. 

We reached the month of the French Biver on the evening of the 27th of July, 
on the steamer " Silver Spray," and disembarking our stores and camp equipage we 
took (quarters in the house erected by the Hon. A. B. Foster, the contractor for the 
Georgian Bay branch. In two days more we reached Contin's Bay, and camped near 
the point where it was proposed to commence the survey. 

Mr. Lumsden and myself took a canoe, and went up to the head of the Bay, 
about six mites, where the Pickerel Biver comes in, and where the line of the pro- 
posed survey again touches the bay, after having diverged to a considerable dis- 
tance from it. I think it veij probable that this may prove the best place fi>r 
the torminna of the Georgian Bay branch, or for the depdt on French Biver, if the 
main line should pass through this point, as the bay is wide, giving room for 
vessels to swing," and the wator is deep, except on a sand bar about 2,000 feet !n 
length, on which it is only about ten feet in depth. Should this require to be 
dredged. I think the expense would be small compared to that of constructing a 
railway six or seven miles in length, over rather rough ground. 

I therefore directed Mr. Lumpen to run a trial Ime westward Stom this point, - 
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across the Beveral branches ot the French Siver to ascertain approximately the 
bt-idging that Tronld be required, and to get a profile of the country adjoining. 

On the Ist Angnat, Mr. Lnmsden'e party commenced the survey, and I pro- 
ceeded up the French Biver with two canoes and five men ; on the third day we 
I'eached Lake Nipiseing and crossed over to the Hadaon's Bay Company's FcNit, on the 
north side of the uike ahont a mile up itie Bturgeon Biver. 

Here we spent a day maturing our plans. We purchased a large sized canoe, 
engaged another Indian to complete her crew, and sent baolc the two smaller canoes 
to Mr. Lumsdea's camp. We thea made the circuit of Lake Nipiaaing from the 
month of the Sturgeon Biver to the entrance of the western arm or bay on the south 
side of the lake, which we did not follow ap, but cravied over to the Hudson's Bay 
Company's post, where we had left our stores. This occupied four days, as we were 
delayed the greater part of one day by high winds, which made the lake too rough 
for canoe navigation. 

The French Biver is really a chain of lakes, stretching Iwtween Lake Kipissing 
and the Georgian Bay. jChese are separated by clusters of islands into numerous 
channels and cross arms, and connected by a series of falls and short rapids, forming 
BO many steps or portages between stretches of still water most favourable for navi- 
gation. On the south branch, by which we travelled, there are eight or nine of theso 
portages, the longest of which is about l,CiOO feet, at the first fail from Lake Kipis- 
slng, called "The Chaudierc." Below this, tbere is a ratherstrong current for about 
a mile ; and there is another current at tho " Petite Dalies," about a mile and a half 
from the Georgian Bay. 

Nearly all the country immediately adjoining the river is composed of gneissoid 
rock. We saw scarcely any soil until we reached Gontio's Bay, where there are 
probably 200 to 300 acres of good soil — a sandy loam — part of which is cultivated by 
the Indians, who raise very good com, potatoes and other vegetables; they also 
make large quantities of sugar from the maple growing on this land. 

In the neighbourhood of the Ghaudiere there is some good land, of sandy loam, 
covered with sugar maple and other hai dwoods, interspersed with pine and spruce. 
The timber on the river generally consists of pine, balsam, birch, cedar, spruce, 
and tamarac, the proportion of thee© varying in different localitios. A considerable^ 
extent of the country has been burned, and large quantities of valuable timber 
de8tr(^ed. Away fVom the river there are basins and narrow valleys between the 
ridges of rock, consisting of a stifi clay soil. 

At the mouths of the Bivers Sturgeon and Beuve, on the north shore of Lako 
Xipissing, near the west end, there are extensive flats of good land. Following tho 
shore eastward, the land is low and favourable for railway constmotion. A Targe 
portion of this is an Indian reservation, on which there is an Indian village ; a 
French trader has a good house on Duke's Point. After passing this point the shore 
recedes northwai-d near to the mouth of Silver Biver ; it then takes a ooaree nearly 
west for about eight miles. From this shore a low flat extends several miles to the- 
north, and is densely covered with soft maple, mixed with tamarac, birch, cedar 
and ash. 

The shore line then bends to the south-east, and is indented with small bays or 
bights that have been washed out of the alluvial benches by the waves of tho lake. 
These bights run to tho foot of a ridge formed of harder matter, extending in a north- 
westerly and south-easterly direction, and rising to a height of apparently 200 to 300 
feet alx)ve the level of tho lake. 

We camped over Sunday on a small farm cultivated by an Indian fhmily, and 
were detained there till four p.m. next day by high winds, we then ventured out and 
before night set in, reached the smalt round bay at the east end of the Lake and 
camped near a farm homestead, the second we had seen since we left tho Hudson's Bay 
Comtutny's post. 

This bay is so shallow, that rushes crop up above the water ; the country 
immediately around it is low butroo^. A depression at the east end of this appears 
to afford a feasible line for a railway to the Ottawa valley. 
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Prom this bay, round a projectiog point to Sonth River, the country bordering on 
the lake is low and swampy, with roclcs protruding. There is some very fine land 
and pine timber in the valley of the Sonth Bivor, in which there are a number of 
setllementfl. On tbo south Hide of the valley the coantry rises to a considerable 
height. I estimated it roughly as 300 to 400 feet above the level of Lalie Kipiaaing, 
but following the shore of the latter in a north-westerly direction, it falls to within 
100 to 150 feet of the level of the lake. It consists, however, chiefly of rocks and 
swamps, along the whole of the sonth shore of the lake to its western extremity. 

Ononrretnrnto theHudson'sBayCompany'spost, wo met Mr. Bidoatandoneof 
his staff. They hod found good crossings of tne two branchos of the French Biver, 
below the Chaiidi^i'e Falls, and were working north westwards by a chain of lakelets 
in a serioa of narrow valleys between rocky ridges, which gave promise of a &Toarable 
line for the railway. 

On the lUth of August, with two canoes well manned, we started np the Kiver 
Benve, which falls into the eggnhaped bay of Lake Kipissing lying to the west of 
Sturgeon Biver. This bay is about five miles long and two and a halt wide, and on iUi 
margin thoreisveryfineland, covered with Bofl maple, birch, ash and other hardwood. 
We travelled two days up this river, in a generally north-west direction, and 
made a distance of about twenty-fivo miles, to whore the river is divided into two 
branches, having traversed in our course a number of short portages, at rapids, falls, 
and jama of drift-wood. 

Although this is bat a small stream, it is dammed np at intervals by low rocky 
ridges orossmg it imd forming stretches of dead water like canals, 100 to 150 feet wide 
on the lower portion, but decreasing to sixty feet at the forks. The land in the 
valley of this stream appears very rich, covered with maple and other hardwoods, 
and there boa been a large quantity of good pine on the slopes, which has been nearly 
all destroyed by fire. 

We intended lo gp to Lake Nepewasing, out of which the south branch of the 
Beuve flows, and thence to cross, by a portage of throe or foar miles, to Blbow Lake, 
which discharges Into the Biver Wabnapitaepee ; but, above the forks, there was 
not water enough to float our canoes, and we were reluctantly compelled to return to 
our oamp on Lake Nipissing. 

We nad the choice of two routes, one up the Stui^eon Biver, fW>m which, with a 
ftw very short portages, there is a communication, by a chain of narrow lakes, witJi 
Lake Wahnapitaepoe, out of which the river of tbo same name flows southward, 
and joins tho French Bivor not for from its mouth, on the Georgian Bay: or, we 
might cross Lake Ifipissing, descend the French Biver, to the month of the Wabna- 
pitaepeo,and ascendthelatter to any point desired. Wo took thiaroutejaswebadleft 
some supplies at tho depot on French Biver, to be forwarded up the Wahnapitaepoe' 

On the 16th of Angust, wo passed Mr, Lumsden's camp, on the trial line west- 
ward across the French Biver, and tho same evening we reached the depdt; next 
day we started up the Biver Wabnapitaepee, and on the 18th we met Hr, Tupp^, 
the purveyor of Mr. Bidout's party, about five miles south of Salter's base line. Si 
informed us that the party hnd reached a point within a short distance of the river, 
and had found a very feasible route, but were driven some distance south of tbe 
dii-oct lino by high i-ocky ridges crossing their course. Tho same evening, we 
reached Salter's line, whore wo foand Atr. Bidout camped, and our supplies stoi«d. 

The Wabnapitaepee is a beautiful river, 150 to 180 feet wide on the lower section, 
and 100 to 160 ttot near Elbow Lake, about thirty-five miles up from its mouth, on 
which distance thei-e are thirteen portages, but most of them are short. 

For tho first ten miles the country is very rocky, and the timber baa been bamod ; 
beyond that tbe land near tbe river is low and swampy, np to within five miles of 
Elbow Lake, with occasional low ridges of rock protruding. 

On tho 19th of August we made an excnrsioa np Blbow Lake, which is about 
sixmilei long, surronnoed with rocky ridges rising two or three hundred foot above 
tiic level of the lake. Beturning, we followed the river up five or six mites to the 
portage between it and Long Lake, whero wo camped over Sunday. 
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Next morning, we went ubout three miles up Iho river, and ofcondiDg u hill 300 
feet high, had an extoneive view of the snrrounding country, wbich to Iho norlh- 
woet and eaet was very rough and hroken, with high rocky hille, which would, to 
tome eKlent, govorn the line to be explored for the railway. 

I had now anfflclent knowledge of the location to enable me to give iir. Eidout 
definite inBtroctions as to the route westwai-d that offered the best proepect of aaccess, 
and from eubecqaent observations in passing down Long Lake, I did not anticipate 
any very serious enginnoiing difBculties till reaching the vicinity oi Vermilion Kiver. 

On the 2lBt of Aucnat we resumed our journey westward, taking the route by 
the Long, Bound and Whitetish Lakes, the vermilion and Spanish Rivera to Lake 
Huron. 

The first part of the journey was very tedious, as the waters were low, and the 
sloughs connecting the chain of small lakes, collectively called Long Lake, were 
nearly di^, so that we had a great many portages to make, and it took us two days 
to reach Whitefish Lake. These are beautifbl sheets of water, and as the timber on 
their margins has not been burnt, the freshness and soft, undulating lines of the 
landscape formed an agreeable contrast to the desolate, rocky and burnt country we 
had lately traversed. We appeared to be travelling in a basin or plain slightly 
inclined to the south-west, and shut off from Lake Huron by the chain of La Cloche 
hills extending along its north shore. There appears to be very little difference of 
level between Long, Round, Mud and Penage Lakes, which are iVoni 200 to 226 feet 
above the level of Lake Huron. The Whitefish group are 30 to 40 feet higher. 
There is some very fine pine timber around the:fe lake:^, with some hemlock and 
patches of maple, oirch and other hard woods. 

The Yermilion and Spaninh are Geo rivers, with a considerable qnantity of good 
land and timber on their margins, especially on the latter, from the forks down to 
within three or four miles of Lake Huron. The journey, however, w&b tedious, as 
there were a great many portages to make, some rather long and rough. Our last 

Krtage, theseventy-aixth since we entered French River, was about foven miles 
low the confluence of the Spanish River and Yermilion, or, as it is sometimes called, 
the East or Whitefish branch. Thence, the river is navigable by steamboats to Lake 
Huron, about 35 or 40 miles. 

On the 26th of August we i-eached the mouth of the Spanish River, but it had 
been blowing agale during the night, which was now inci-eased so that wo could not 
cross to the island on which Mr. Chaffey's mills ore situated, and whore there is a 
post office and wharf, at which the coasting steamers stop. 

When we arrived there, two days after, we found the coasting steamer " Silver 
Spray " had passed up during the gale, and there wore rumours of the other Htoamor 
— "^ymour ' — having gone into dock for repairs. So wo took advantage of tho 
first calm day, and ran down to Little Current, on Manitoulin Island, intending to 
take the first steamer up from Coilingwood to Lake Superior, but we wore again 
disappointed as tho steamer " Cumberland " from Coilingwood that week wont out of 
her usual course, and did not call at Little Ouri-ent. 

Through these detentions wo did not roach Prince Arthur's Landing, Lake 
Superior, till the 10th of September; fully ten days later than I had arranged for. 

I inspected the greater portion of the line under contract (No. 13) from Fort 
William to Sunshine Creek, 32J miles in length, and found tho works wore being well 
constructed and advancing towards completion, tho grading of 23 miles boingfinishod 
and the balance well in hand. 

Tho next section is SO miles in length, extendint; to English River, 112^ miles 
from Fort William. This was put under contract (Tso, 25} uiree months previous to 
my visit. The contract embraced the tracklaying and ballasting on both sections, 
and there were thon 14 miles of rails laid from Fort William. The grading and 
other works wore progressing satisfactorily. 

Having arranged various business with iir. Hazlewood, the Disti'ict Engineer, I 
made preparations fhr continaing my journey of inspection westward. 

September 14th. —Wo loft Prince Prince Arthur's Landing by the woggon road 
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for Shebandowan, examining some of tbo railtvay works on our way io company wilh 
Mr. MacLennan, the resident Engineer. At the Shebandowan we found our Indianj 
with their canoes. 

Next day we proceeded by the steam tugs traversing the Lakes Shebandowan, 
Kashaboiwio and Lac de Mille Lacs, (making the two intervening portaj^es with 
horses and waggons.) ~ In tJie evening, we landed on an island in tbe last lako, whore 
the tag left Qs. 

The navigation of tbis lake is extremely intricate, owing to tho great number of 
islands with which it is studded, and the very irregular outline of its shore, so that 
on continuing ourjoui'ney next day with ourcanoo8,wohadgreBtdiRiculty in finding the 
outlet. This is called the Birer Seine, which we followed anout 20 miloa on a generally 
westward course (making seven portages) to a tributary coming in from the north. 

By this, and a chain of small lakes (with numerous irartagos intervening), wu 
crossed the height of land ; thenco, by another chain of lakes, wo reuchod i!.ngtish 
River, and examined the located lino at the crossing of tho same, and for somo di:i- 
tance on each side. 

A mile and u halt below this jx>int tho Obush-ke-gah River, a toi'tuous, sluggish 
stream, entei's English River from the south-west, crossing tho railway lino botwcon 
the 112th and 113th mile. We followed up thtK about ten milei>, to ita sourco in a 
large lake; thonco, our course was by a chain of lakes afew miles to tbe south of tho 
lino and generally parallel to it. The portages between thoso lakes vary from a few 
yards to tbur miles in length, so that onr progress was slow. 

On tho thii-d day wo reached tho Ka-ka-koo iUvor, which flows in a tortaou:> 
course through a large flat of swampy ground. 

Descending thJM about twenty miles in a northerly dii-oction, we ci-ossed the 
located line near the 139th mile, whore we campod. 1 then sent a messenger along 
the lino wostwai-d, who found Mr. Austin's party about eight miles distant, to which 
point they had located the lino, and run a trial survey some miles in advance. Mr. 
Austin came to my camp with the plans and proiiles, which I examinod, and thoy 
showed a very good tine for so difficult a country, which is not mountainous, but 
intersected with very irregular i-ocky ridges running gonorally in a north.oasterly 
direction, almost at right angles (o the line of railway. 

The next party, under Mr. Bruno), were supposed to bo about twenty miles west 
of Mr. Austin's party, but working eastward to moot them. I gave such instrnctions 
as I thought would insure the surveys being joined in time for both partios to get 
back to Lake Superior beforo the winter set in. 

VTo found we could not gel further westward on that i-outo by canoe, so on tho 
afternoon of tho 22nd of September we set out on our return journey, and on tho 
third day reached the River Seine. Wo intended to follow that rivor down (south- 
westward) to Sturgeon Falls, at tho head of an arm at Rainy Lake, but the Indiiins 
gave bad accounts of the rapids and portages, and as our provisions were getting low 
we reluctantly hod to retrace our course back to Lac des Mille Lacs, on which, how- 
ever, wo fortunately had tolerable weather for canoeing and reached the Baril porlago 
on the 28th September at noon; crossing this, wo paddled down the Baril Lalco and 
reached Brule the same evening. The whole journey by canoe from Lac des Mille 
Lat3s and return, occupied twelve days, in which we made fifty-two portages, varying 
in length from fifty yards to four miles. 

At Brule we found a steam tug i-eady to go westward next day, so I sent back 
tho Indian crew whom I had engaged at Fort William, and we went on westward on 
the liteam tug to the next portage ; we continued to follow the Red River route, but. 
as the steam tugs were not running very regularly and did not always make connec- 
tions, we sometimes had to proceed in our canoe, and wore frequently delayed by 
high winds which made the lakes too rough for canoe navigation. Our progress was, 
therefore, rather slow and tedious, and ive only reached Fort Francis on Uie 4th of 
October. Here wo were detained two dnys by a snowstorm which covered tho 
ground to a depth of six to eight inches, and caused some alarm to Mr. Brunei's party 
who feared that the lakes might get frozen before their survey was completed. 
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The stflamboat on the Lake of the Woods was laid up disabled, and the Btnall tag 
u^ed on Bainy Biver w xb away on an arm of the above lake to bring out the parties 
nndoi' Ur. Garden and Hr. Mortimer, who had completed their surveys, so we nad to 
oontinuo our journey down the Kainy River in canoes. In two days we reached 
Hungry Hall, an abandoned post of the Hudson's Bay Company within two miles of 
thoLnko of the Woods. Here we were stoi-ra-bound for Ihreo days; the weather being 
very cold, when fortunately Caj,t. Wylie's steam tug came down the Hvor with a 
cargo for the North-west Angle, so I look passage on her for Mr, Barpe and myself, 
and sent our Indian crew back to be paid off. 

The storm having abated, we startei.1 next day. 11th October, and at the moutli of 
the river we met the tug with the surveying parties, who had been six days storm- 
bound on an island in the Lake of the Woods. In tvo days we reached the North- 
west Angle, where wo mot Mr. Grunt the officer in charge of the transport sorvico on 
the Red itiver route. Mr. 13urpe accompanied faim to Winnipeg, and next day I took 
passage in Cant, Wylie's tug wnlch had a cargo for Itat Portage; we arrived hereon 
the 14th October. 

There I found Mr. Feilowes, Assistant Engineer on Section 15 encamped, and, 
together, we oxurainod sDmo of the most difiicult portions of that Section. I gave 
him some instructions respecting the carrying out of the works, and then returned 
with the tug to the North-west Angle; thence, with hoi-sofl and waggon, which Mr. 
timnt had provided, I travelled to Winnipeg, where I urrivudon the lEIih of October, 

In company with Mr Rowan, District Engineer, we inspected several miles of 
the grading on the Pembina Branch, which is very well exccutod. Wo then drove 
down to the main tine, and examined the place selected for the crossing of the Bod 
Rivor. and afterwards inspected the works on a considerable portion of Contract No. 
14. The grading was nearly finished on the first 33 miles, and the bridges were being 
put up, The side and olf-take ditches have not only boon succossful in thoroughly 
draining the line of railway, but the portion of the country which was formerly wet 
is for a considoiable distance nn each side greatly beno&tted. 

The soil on the margin of the Assiniboino and Red Rivers, and indeed of the 
whole country as far as I travelled, is exceedingly rich. 

Having completed all necessary arrangements i-espocling the surveys and works 
of constrnction, I left Winnipeg on the 27th October on the steamer " Manitoba," 
being her last trip of the season. The woather had been cold for some weeks past, 
but now the Indian Summer had set in, and the trip to Fisher's Landing, occupying 
three to four days, was delightful. Thence, wo travelled by rail homewards, and 
reached Ottawa nn the Tth of November. 

Accompanying this is a synopsis of the reports on the explanations mado during 
the past year, on a direct coui-se between a point on French Biver and the m^ath of 
the Biver Pic, Lake Superior. 

Also, a report on the trial location from Con tin's Bay, French Biver, to the point 
known aa the Eastern Terminu.s, south of Lake Nipissing. 

Also, a general description of the engineering features of the line located from 
Fort William, Lake Superior, to the summit of the Ytllow Head Pass. 



The following is a synopsis of the Reports nn ex pi orations made botwoen French 
River (Lake Huron) and the River Pic, Lake Supoi'ior, during the year 1876. 

Eastern Divmon 82^ mik*, Mr. T. Ridaut in charge. 

This oxploi-ation was commenced on the French Biver at the Bapids du Pin, 
about 40 miles up from the (Jeorgian Bay. Here the main branch of the river U 
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divided b; an island Iiaving channels on each side of about 100 feet wide, the countrj , 
oast and west being high, rocltyand broken. Running north-westward on the course 
indicated in the instructions for about two miles, the nortli branch was met with and 
found to be 900 feet wide with a depth of water of 50 feet. The loiigh and i-ocky 
character of the country in this locality, together with the width of thorivei- crossings, 
nocosnited further examination for a more favourable crossing and lower conntry. 

The river was accordingly followed up for a distance of 8^ milesto theChaudicrc 
Rapids. Here the main stream is contracted to a width of 60 feet, and the eonntry 
n both directions is much more easy. 

Thei'e was no examination to the eastward made, further than to observe a 
depression along which a line could be constructed with a goo<l approach to the river. 

The line will follow generally in a westerly direction, along the south shore of 
the north branch of French Rivor to the seventh mile, passing throngh some good 
hard wood land of sandy loam, with frequent points of rock. on this the works will bo 
moderate and the gradients easy. At the 7th mile an arm of the river will be crossed, 
but the waterway at this point does not exceed 50 feet. Then westward to the 12tb 
mile, the line runs along the lai'ge western arm of French River, passing thi-ough 
rocky ridges with intervening swamps, and in some places agood depth of soil. The 
ridges are not high, so that good gradients can be obtained with moderate works. 

From the 12th to the 3Iet mile the lino takes a very direct course, about north 
65° west up the north side of a valley, through which flows a small stream which at 
ntervals expands into u series of long narrow lakes. 

The altitude of the stream or lake at the t2th mile is estimated fil4 fetit above 
the level of the sea, and at the Slst mile it is 682 feet, giving a rise of a little over two 
feet per mile. 

The country throughout this section has been completely burned over, leaving 
nothing but dead trees and a tangled mass of fallen timber. 

Fi-om the 12th to the 11th mile the country is principally rock with very little 
soil, but as the line follows the depressions, the work will t>e moderate. 

Thence to the 24th mile, the Sine runs through an open grass valley, and on clay 
flats, having a good depth of soil and the works will be moderate. 

The last point is near the fbot of the Lake Wigwassikagamog; the line follow- 
ing its north shore encounters rocky rid^a, with good soil intervening; a good deal 
of the rock is loose, so that the works will not be heavy. 

At the 27th mile the line is forced away from the shore of the lake by high 
rocky ridges, about one mile to the north, where there is a depression, and the rock 
alternates with swamp and patches of good soil, so that fbir gradients can be 
obtained without inordinate cost. 

Prom the Slat mile the line follows up a narrow valley in the anme general 
direction to the 35tli mile; on this the gradients will be easy and the works light 
" Thence to the 39th mile, the lino, bv a tortuous course, croaaoa the divide from 
which the sti'eams flow eastward to tho iFrench River, and westward to the Wahna- 
pitaepee. On this section there are high ridges of rock, and the works will be 
heavy. The altitude on the divide is estimated at 760 feet above sea level. 

The country to the north-west of this is very rough and broken, so that the line 
is forced to the southward of tho diract general course, and follows a naiTOW valley 
in which there is a chain of small lakes, some marsh and tamarac swamp, to the 
River Wahnapitaopee, which is ci-oased near the 46th mile. 

The formation level at the crossing is estimated 706 feat above sea level, showing 
a fall of 54 feet in the last seven miles, so that the gradients on this section will be 
easy and the work moderate, as there are only a few points of rock to cut through. 

TheWahnapitaepeo at this place is 200 feet wide, having clay banks six feot 
high, rising on the west side to a rocky ridge 65 feet above the level of tho Hver. 
Cutting through this ridge, the line continues north-westward to the 43th milo, 
throoj^b u tauiarac swamp, and some rolling land having a fair depth of soil. 

From the 48th mile the country is so extremely rough and rocky on the general 
coarse, that the Uiteis forced i)orthward on a hiH aide, and across Bomo low ridgee of 
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TOck, alternating with meadows and tamarac swampa, having agood dopth of soil of 
clay and sandy loam, affording fair gradients with moderate rock. 

From the 36th to the 54th mile the country \» thickly woodwl with spruce, 
tamarao, cedar, biixth, poplar, hemlock, and occosionalty good pine. 

From the 54th mile the general coui-ko of the line is nearly north to the 59th 
mile, whero it crosses the long narraw valley running south-we -i, tx>ntainingtho long 
chMD of takes which dischai-go into Lakes Pcnage and Kuron. In this section there 
is a considerable amount of i-ock, and there are two small lakes so surrounded with 
•■ocky hills that it may bo necessary to cross them by bridging or embankment to 
avoid excessive curvature and heavy rock excavation. 

From iho 69th to fiOth mile the lino ascends the north slope of the valley on n 
westward coarse, with a gradient of 1 per 100. Thence to the 70th mile the course 
is north-west, passing through stretches of swamp and clay flats of good land up to 
the 67th mile, with easy gradients and light works; but from this to the 70th milo 
there is a good deal of rock with broken ground, and though tho gradients are easy 
the work will be heavy. 

From the 64th lo the 67th mile tho country is nearly all burned over ; thence, to 
the 77th mile, there is green bush of birch, balsam, spruce, tamarac, cedar, maple 
and pine. 

The rock hitherto met witli has been granite and gneiss, hot from tho 70tb mile iLe 
character is changed, and the country becomes very much broken ap by high ridges 
of slate, rendering it necessary to bend northwards, cutting across the ridges to 
the east end of White Water Lake, and thence to the north of this lake into tho 
valley of a large stream which empties into the Vermilion, Thoro will be 
heavy works on this section, bat easy gradients may be obtained. The highest point 
on this Division is between the 7Uth and 71st milo, which is approximately 1000 feet 
above the level of the sen. 

After ci-ossing the stream 20 feet in width at the 7Tth mile, the lino takes a north- 
westerly course and enters upon a large level plain of good clay land, completely 
cleared of timber by fire. After passing a small stream at the 80th mile green woods 
are again met with, and the line passes through a ridge of slate rock to some spruce 
and tamarac swamps of sandy loam, extending to the Vermilion at 82J miles. 

This crossing of the river is about eight miles above Lake Vermilion and one mile 
below the junction of the Hiver Wonabing. coming in fi«m the north-west. The 
width is alx>ut 150 feet and depth from 15 to 20 feet, the banks being of sand 
and clay, and their altitude about 970 feet above sea level. 

Tho valley of tho Vermilion is from three to four miles in width, of sandy loam, 
a few slate ridges protruding, and is covered by a thick growth of spruce, Dotsam, 
cedar, tamarac, poplar and small pine. Higher np, pine of goodsiiie isfound. Itis 
bounded on the west by a range of hills running north-eastward and rising to a hoiKht 
of 300 feet above the level of the river. Through this valley the Wonabing 
must pass, as, from information obtained frim the Indians, it comes from a small lake 
iibout twelve miles to tho north-west. 

From the foregoing it will be seen that a feasible route between French and 
Vermilion Rivers can bo obtained. The distance is estimated at 82^ miles, being an 
increase of 16 per cent, on a straight lino between extreme p3ints, caused by the 
necessary deviations and carvatare. 

The Wahnapetaepee was ascended into Block 47, six miles above the portage 
leading to Long Lake, and the country as far as could be seen from the top of tho 
highest hills near the river, was very rough and broken by ridges of granite and 
gneiss from 100 to 260 feet hiirh. 

An examination was also made of the country between the south end of Long 
Lake and a point on a branch of the Fi-ench River, north of Contin's Bay, to which 
Mr. Lumsden had extended his survey. This ronte is not favourable for railway 
construction, as it crosses the general course of the stroami nearly at right angles, 
with high rocky ridges intervening. 
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CSNl-RAL DIVISION. 

Lakt Winnibegon to the River Aut S(^les; Mr. Charles Uoretskij in charge. 

Lake Winnibogon was roacheJ t>n the 32n(l July, with cnnood from Lake Huron 
via the Mtssissagiiu und other Fti'bams and lukos. 

This lake, a largo body of water containing nnmeroas Uland3, lifts betwoon the 
pai-allok of 41° 20"and 47° '^8' north latitude, and nearly npon the mendian of 83° 
west from Greenwich. 

To the north and westward a level expanse of partially swampy country extends 
forniany miles, itH f;cnaral lentnroH presenting apparently no obstacle to railway 
construction in the dii-oction of the River Michipicoten. 

Tho lack of information rogarding the country south-oost from Lake Winnibo^n 
necessitated a cai-cful and lengthy exploration before adopting the lino now briefly to 
bo described ; the region to the north and east of the air-lino between the " Pic " 
and " Fi-ench " Rivers being occupied by much water area and being otherwise of a verj- 
rough character. The line now submitted begins in hititude 47° 20' N. at a point 
Blightly to the westwai-d of the lower end of Lake Winnibegon, and taking a soiith- 
costorfy coui'so it crosses tho River Winnibegon at a dislanoo of five and a half miles 
in nir-line, passing over a fairly level country of i-oclcy formition and thickly wooded. 
On this portion of the line, low rocky knolls are of frequent occurrence, but the 
general proGle will be good, seldom deviating from tho iivcrage altitude of about 
1,450 feet ubnvo the level of the sea. 

The banks of the River Winnibogon are low (fi-om C to 8 feet) level ground 
extending back for some distance on each side. 

The width of tho stream rarely exceeds lOOfootandthc current is sluggish. The 
sinuosities of this river as shown on Ihe plan indicate the flat character of the 
country ft-om the lake outlet for many miles to the southward. The elevation at tho 
crossing is estimated at I,43i> feet. 

A distance of six and a half miles in airline now Tntervonosbotween tho last namod 
stream and the River U'Kmbarrati, which is crossed at an elevation of 1,440 foot. ltd 
width is trifling ; tho banks and adjacent grounds aro low. This portion ot iho lino 
was nol walked over, but its features are undoubtedly similar to those west from the 
River Winnibegon, i. e., of a low, knolly, but generally level country. 

From the Biver D'Bmbarros the line takes a more southerly course to the river 
Cypress, on agenemllylevel country, but i-ocky knolls are frequent. All this country 
is thickly wooded, but fire has comniittod great ravages. 

Four miles beyond the Embarras tho line touches tho Cypress at an 
elevation of 1,422 feet. Thid slugi;ish rivulet, for many miles a mere ditch, drains 
Lake Wagong and I^ake Moulo. It is a tributary to the Epinette, a feeder of (he 
pi'inciiml stream of this region, the Missiseagua. 

Tne lino now follows the Cypress for a distance of nine or ten miles to its 
confluence with the Epinette, where the elevation is estimated to bo 1,395 feel. 
The Cypress follows a meandering course to the south-son lh>east through a nearly level 
region. 

Granite knolls flank its course throughout nearly its entire length. Tho banks 
aro low, the soil light and sandy, and a bleached forest of bnrnt timber stretches 
from Lake Wagong to the Epinette. A gi-eat portion of this section is very 
favourable for a railway, although the rocky formation frequently crops out upon tho 
river, which expands about four miles below Ii^ke Wagong into a series of lake.4 
flanked by rocky cliffs of low elevation. All along the River Cypress tho gi-adientii 
nearly level, but oocasionally some rock cutting may be necessary. The country is 
singularly uninteresting and apparently worthless. At the confluence of the Cypress 
with the Epinette both streams widen out to about 30 foot, and here, only, canoe navi- 
gation become? reasonably practicable. The country hereabouts is extremely 
i-uggcd ; bare gi-anite hills from 50 to 100 foot cropping up in every direction ; still, 
excepting for short distances, a line ouy bo easily carried along the low banks of 
the river. 
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Tho conflnoncoof the Cypi'oaii and Epiaetto is about Iwenty-itix milo3 from 
tho Btarting point near Lako Winnibegon. The Rivei' Bpinetle is now followed fcr 
four and a^alf milej^ iq a soalherly direction. Tho left bank, which ia gonerully low 
and level, otfera tho best features for a line of railway. 

About one mile from the confluence of the £pinetto with tho Miasisaagua, 
the Hoe leaves the former, and, pursning a south -eastei'ly course aboat foar and a naif 
mitefijit crosses the Mississagua. The upper part of this short section is unfavourable. 
The first mile of easterly ascending grade will be about 2 per 100, besides entailing 
in all probability a large amount of j-ock excavation. From tho summit, howovor, 
the descent to the Mississagua will be found easy and the work medium. This 
summit (1482 ft.) is the highest point tho line crosses sinco leaving Like Winnibe- 
gon. The country thoroalxiutB presents a moat desolate appoamnco, its broken, 
i^ocky, surface being covei'ed with fallen trees, burnt by frequently recurring firos. 

The cix)ssing point upon the River Mississagua (about thirty-four miles from 
Lake Winnibegon) is 1,422 feet above sea levol ; it is in latitude 46° 56' north, and 
about oight or ten miles above the conflaonco of the Epinctte. 

Tho crossing is extremely favourable, the banks being low and lovol, the river 
bod of the flnost character, and quite uniform, with an extreme width of 150 feet. 

Tho line now enters what has been termed the Eastern Biver Valley. For a dis- 
tance of about oight miles there is an ascending easterly gradient along a small river 
and chain of lakes. 

Half a milo from tho Bivor Mississagua there occure a short bat stoop ascent of 
40 feet. Above this the gradient i^ vory favourable until tho lino roaches an eleva- 
tion of 1,500 feet above tho sea, when a short gradient of about 2 por 100 occurs. 
Two milod further, another summit is passed n.dSli feet above sea) and now tho line 
descends with sharp gi'adients for about a mile to tho ci-ossingof a narrow arm of 
Bark Lako (1,522 ft.) Tho section thus briefly described betwoon Biver Mississnguu 
and Bark Lake is about nine or ten milos in length, and has been thought to offer a 
voiy fair passage through the hills between the points in question. The crossing of 
tho soulh-wost armof KtrkLake is about '600 feet in width, with good approachos and 
low bunks. There is a fkir depth of water, with rather soi^ bottom. The next and 
last section examined, about fourteen miloa in length, has baon traced on a Moulh- 
castorly course through another valley, as far as the Biver Anx Sables to a point in 
latitude 46° 45', and appi-oximate longituie 82° IT wosl. This is about sixty miles 
from Lake Winnibegon. 

Tho profile of this portion of tho routo is vory favourable, tho lino following a 
chni n of lakes to the south end of Lac Aux Sublet ; a small proportion of the soction 
will require rather heavy works, but, upon tho whole, this vulloy ha-t been thought to 
offoi- a good passage, so far, through the rough and hilly c luntry. 

The lateness of^ tho season put a stop to the oxaminntion of the rough, hilly 
country to tho eastwai-d. Thero vet rem lins a distanco of nt)out forty milos to con- 
nect with tho lino explored fl-om French Bivor. 

An alternative iino, cutting off a considerable portion of tho line jmt doicriboJ, 
has been projected upon tho plan. If found feasible, tho woi-st features of tho line 
along the lower Epinctte will be avoided, and much saving of di. stance offuctoi. 

Tho whole route from Lake Winnibegon to tho Bivor Aux Sables appears to offer 
a feasible lino for tho railway, with vory fuvourablo gradients, nnj an average of 
medium work throughout. 

It deviates vory considerably from tho direct line hitweon the Bivors French and 
Pic; Lac Aux Sablos being estimated uboutsoventoon milos to tho south-weitof that 
line. Explorations have been made in connoolion with tho lino do.-<oribod by two 
difl'eront chains of lakes to points north of the direct lino, but tho country was found 
BO unfavourable as to give no promise of a practicable lino for tho railway. 
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WESTERN DIVISION. 

From River Pic to Lake Winnibegon ; J. L. P O'Banly in charge. 

For oonvonienco of reference tho divieioD maybe subdivided into two aeclicns. ' 
Ono comprising tbat part of tho exploration oast of the Kiror Michipicoten, and the 
other, that to the west. 

The western section which extends from Lake Superior eastward to the 
Michipicoten is, by rou^h computation, 95 miles long. This is probably 10 per 
cent in excess of an air lino. The first Eerious ergineering difficulty oncoDTitei-ed in 
this section is in rising to the snmmit which divides the waters of Sand Beach from 
the Minguish, both impoi'tant branches of White River, where au B.scenl is met 
wiUi of 400 feet in two miles, between the 31st and 33rd mile, attaining a mazimaro 
elevation of about 1,200 foctaix>ve the level of Lako Superior, or 1,SU0 feet above 
the level of the sea. There are indications that this ridge extends in a westerly 
direction from the Minguish to Tiake Superior, and that there ia no raoi'e favourable 
crossing for along distance on either side. 

The crossing of what seems to correspond to the same lidge by the exploration 
of IBW, nearer Lake Superior, was less favourable. 

The country thence to the JSivor Dor6 at 74 miles, is rolling, and in many places 
broken, i-ugged and difficult, but with long stretches of a moi-e favourable conntr^' 
intervening. The altitudes above sea level, at the following points, ai^ given 
approximately. 

River Minguish (39 miles), 1,400 feet; Lako Minguish, (45 miles), 1,450 foot; 
on the divide at 46 miles, 1,700 feet ; River Puckaswa (54 miles), 1,400 feet ; Dog 
River (60 miles), 1,100 feet; Gull Lake (66 miles), 1,100 feet; lUver Dor© (7(> 
miles), 1,035 foot. 

The routp from the Dore to the Magpie and thence to the Michipicoten 
is of a very difficult cliaracter, although a more thorough examination may ostabli^h 
a feasible line. The altitude at the crossing of the Uichipicoton is estimated 910 foet 
above sea level. 

The country travei-sed is barren, rocky and bi-oken. The surfece for fully Iwo- 
thirde of the distance is composed of rock generally bare of mould. The formation 
is amorphous, being composed chiefly of greenstone, ti-ap, kc. The timber consists 
principally of spruce, intermixed with balsam, tamarac, white birch, poplar and 
cypress ; none of the varieties indigenous to the latitude of Ottawa were seen, 
except gome black birch in the immediate neighbourhood of the Michipicoten; 
white and red pine are unknown until the Michipicoten is reached. 

The eastern section extends from the Michipicoten to Lako Winnibc^en, i 
distance ol about 75 miles. 

The course from this ]>oint is across the Michipicoten, at tho foot of the 
While fish Lako, and skirting along the baso of a hill to the first ci-ossing of tho 
Shoquamka or cast branch of l^e Michipicoten, near the 100th milo ; aUitodo 
1,000 feet. 

On the east of the Shoquamka, a level hrule or pitch pino plain is found abont 
three miles long. Beyond this, the ground gradually and steadily rises, forming 
a kind of promontory, around which tho Shoquamka flows. This portion of the line 
ia difficult ; tho altitude of tho highest point, noar 106ih mite, is 1,735 feet above sea 
level. 

From tho second crossing of the Shoquamka, llOlh milo, to the plain of the 
River Montreal, tho surface is undulating, but presents no engineering difficulties, 
as tho hills aro detached or isolated, and can in every case be easily avoided by 
curvature ; altitude from 1,400 to 1,700 feet 

From the Montreal eastward to tho extremity of tho exploration tho 
country is exceedingly favourable for easy gradients. It is nearly level, having all 
the appearance of an extinct lake. Standing on a clay hummock in a brule, an 
nnhrokeu horizon, particulai'iy toward tho north, is seen, Tho Winnibegon ludiang 
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iniormod uathat a short distance north of whore we met them, the water flowed in the 
opposite (Arctic) direction, these swampy plains evidently forming the plateaa of 
the height of land. The altitude at Kver Montreal, 121 miles, is 1,420 feet ; between 
that ana Deepwater Lake, 133rd mile, it i-anges from 1,600 to 1,400 feet. Thence to 
WionibeKon Lake, Ifilst mile, it is nearly a uead level, 1,400 feet above the sea. 

On ibis section there were conBidoi-able ti-acts of land paas^ over, particalarly 
east of the Bivor Montreal (on the out-flanks of the swamps), well fit for settlement. 
The BwampH are in every stage of formation, from a semi-fluid state, covered with 
wild grass and stnnted spruce and lamarac, to a well-developed alluviam. The pro- 
portion of rock is much less than on the western section, and is but rarely met east 
of the Jlonlroal, and then only in detached, low hills. 

The limber is principally sprnce and tamarac, intermixed here and there with 
groves of white and red pine, mostly burnt, and balsam, with poplar, birch and soft 
maple on the ridges. A great deal of the countiy has been burnt over. 

It is probable that a. much better route wonid be found on the Western Division, 
without materially inci-easing the distance, by cari-ying the line ten to twelve miles 
further north, turning oflf from the present exploration at the second crossing of the 
Shequamka and following its course westwat^ for some distance, thence towards 
the Michipicoten, crossing it at the foot of Lake Slanoutawak; thence to the 
River Magpie, nt or near the intersectjon of Herrick's line; thence west to Dog 
Lake the source of Dog River; thence to the source of White River and along the 
valley of the same to the foot of Lake Nettamissogany, and from thence directly 
across the watershed to the rivers Black and Pic, or down White River to connect 
with the present exploration. 

The advantages of the proposed change seem to be that instead of crossing tho 
numerous streams flowing into Lake Superior in deep valleys, involving steep 
gradients, heavy bridging and other works, its proper direction will be in rear of 
their sources, intersecting only two of them, the Magpie and thi Michipicoten, and 
that at considerably increased distances from their mouths. By this means. the'Dor^, 
Bear, Pucasquaw and Gull rivere with their many branches would bccntirolyavoidod, 
as well a^ some of the most difficult country. The uninterrupted distance between 
the valley of the Magpie and the sources of the Dog River, may reasonably bo pre- 
sumed to be more lavourable than that hitherto tmversed with the intervening 
depressions of tho streams. It also appears that Herrick's line crosses the Magpie 
at a fbvonrable place. 

In tho exploration made near to the coast in 1876, the moat difficult part of tho 
route between tho rivers Pic and Micbipicoten was found to be a high ridgo dividing 
the waters of tho Bear from those of the Dore, called Barnt Plain Mountwn, 
extending to Lake Superior. The present osptoration having passed in rear of the 
sources of BearRivor, this obstruction was avoided altogether. 

In 1875 the White River from its mouth to the confluence of the Hinguish was 
explored, and no serious difficulty was obser\'ed along its valley. The greatest objection 
to following it down from the foot of Lake Nottamissogany is the increased distance. 
The results of these explorations shew th.it a line from French to YormilJon River, 
80 miles, can bo obtained with good gradients, and generally without very heavy works. 
Between tho rivers Vermilion and Anx Sables, roughly estimatod 40 mrles, the 
counti'v has not been explored ; what is known of it is rocky and broken. But as tho 
Spanish rivor has its source there, itisprobablethatsome of its branches or tributaries 
may afford a feasible route. 

From t he River Aux Sables westward —60 miles — to Lake Winnibt^on, the country 
{», on the whole, not unfavourable; on the first 30 miles to the crossing of the Miseissagua 
there will be some short lengths of rather stiff gradients, and some rocky spurs to 
be cut through. On the balance, tho profile is more nniforra, the altitndo being about 
1,400 feet above tho level of the sea, with very little variation. 

From Lake Winnibegon westward to the Shequamka, 60 miles, the same 
altitude is maintained with remarkable uniformity, and on the first half, the works 
will bo light ; on the balance, the country is undulating but not difficult. 
36 
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From the Hivcr Sbeqaamka to the Hivor Pic, Lake Superior, the dietanco on a 
direct line is estimated 110 miles. Od a great portion of toiB, the ooaotry is Tory 
sn favourable ; it is intersected with streams crossing the line and formiDgdoepTaneyii 
with hieh rocky ridges intervening. Id some places, these appear impracticable lor 
a line of railway with ordinary gradients. It is probable, however, th^t a bolter line 
may be foand by following the Pic some distance further inland. 

Trial Location Survey, from Contin's Bag, French Siver, to Lac Amable da Fimd, the 
propoted Eastern Terminus. — Mr. Hugh D, I/amsden, in charge. 

This tine commences at Contin's Bay, on the south arm of French Ri^er, 
about twenty miles from its month, and terminates abont a quarter of a mile south- 
west of the woBtei-n extremity of Lac Amable du Fond ; its length is 80 mile.'. 

The line takes a Routh- easterly course up the valley of a small stream for 2} 
miles, then it bends sharply to the north-east, and at the fifth mile again touches tho 
margin of a bay of French Biver, whieh it follows two miles to uie mouth of tbe 
Pickerel. 

On the first five miles the works will be light, but on the sixth mile there will 
be a considerable amount of rock excavation. 

FromContin s Bay to tbib point, the French, together with a pi-ojecting bay, forms 
a broad sheet of deep still water, with the exception of about 2,000 feet in length, in 
whieh the water is only ten feet deep, on a bar of mud and sand; if this were 
dredged, so that it could bo ntilized for navigation, the first six miles of the line sor- 
veyM for the railway would not bo required. The altitude at the sixth mile is 
approximately 596 feel above the level of tho sea; from that point the line takes a 
coarse nearly due east, up to the twenty-second mile, where it enters the valloy of 
Wolf River. The gradients up to 9^ miles are all rising eastwai'd, two of thorn at tbo 
rate of 1 per 100, making together a mile and a quarter in length ; on the rest of the 
distance itiey are undulating ; the highest rising eastward is .90 per 100 for three 
quarters of a mile ; there are three lengths rising westward, making an aggregate of 
three quarters of a mile. 

Thenoe the line follows up the valloy of Wolf River, on the same general ooutm, 
but with more curvature in detail, to the 39th mile, with very easy gradients ; tho 
only exceptions being two short lengths of t per 100, the one rising eastward and the 
other westward. 

The works up to this point will generally be moderate, altbongh the cattings 
will be nearly all in rock; they ai-e very short, and few of them reach ten feet in 
maximum depth, except between the 26th and 27th, tho 32nd and SSi-d, the 37th and 
39th miles, wliore the rock excavations will be heavy, some of them having a niaxi- 
mnm depth of about 30 foet. 

At 16^ miles the Pickerel is crossed, 140 feet in width, with a depth of 
13 feet in mid-channel. 

The Wolf River is crossed five times, requiring bridging 60 to 100 feet in length 
at each crossing, and at soveml places il will have to be diverted. 

From the 39th mile tho course of the line is more tortnoiis, and its general 
bearing is a little to the south of east. At 383 mil^s the altitude is 735 feet; thenco 
the rise eastwards is almost continuous to the 48th mile, where tho altitude is 1,072 
feet. On this section there are throe lengths of a gradient of 1 per 100, making 
together four and a half miles, and two miles of -76 to -80 per 100. 

The works on this section will be heavy, chiefly rock cuttings, with a ravine to 
be crossed at the 41st mile, 1,500 feet wide and 75 feet maximum depth. 

The line crosses the Nipissing colonization road between the 48th and 49th milo. 
Thence to tbe &3rd mile the gradients ai-e easy and undulating. Tho works on the 
first three miles will be light and moderate; on the balance they will be rather heavy. 

At 61} miles Commando Creek, 60 foet wide, is crossed. 

From the 53rd mile there is a gradicut of 1 per 100 rising eastward a milo and 
three-quarters on a i-ocky side hill, and the works will be heavy. 
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Near the 55th mile is the divide between the waters falling south-westward into 
the Biver ilagnetawan, and north-westward into French Biver^ ihe altitude is 1,208 
feet above sea level. 

From the &5th mile the general course of the line is nearly east to Lake Con- 
chies, near thq Gfth mile. Thogradients are undulating and genei-ally easy, with the 
exception of one length of 1 per 100 rising eastward a little over half a mile, and a 
similar gradient rising westward about a mile in length. 

Oti the first thi-co miles the works will be light, on the next four miles they will 
average heavy, and on the balance they will be very light. 

&tween ihe (itith and 67th mile the South River is crossed twice. Each croes- 
)Dg will require a bridge of 100 feet span. 

From the 67th to 70th mile the Imo follows up the valley of Sooth Siver on a 
general course, a little to iho east of north, with very easy gradients, and the works 
will be light, except on one mile, near the 75th, where they will be rather heavy. 

The South Siver, in this section, in cros^ three times — one crossing being 
60 feet wide, and the others 40 feet each. 

At the 76th mile the waters flow westward into Lake Nipiseing, and eastwards 
into the Rivei- Ottawa ; altitude, 1,231 feet. 

From Ihe last point the line takes a course nearly oast to the end at the 80th 
mile, with very cany gradients. The highest point on the line Is 1,240 feet above 
sea level, at 11^ miles; the altitude at the 80th mile is 1,230 feet. 

On three miles of this the works will be light, and on the balance moderate. 

The River Amablo du Fond is ciosaed twice, requiring a bridge of 40 feet span at 
one crossing, and 100 feet at the other. 

From the commencement of the line at French River to the 48th mile, the 
country ia generally i-ocky, with very little soil fit for cultivation. Eastward of that 
the country improves, but is much broken with rooky ridges. 

Idne to the Chaudiere Falls, JPymch Siver. 

Explorations were made for a route to connect this last line described with that 
explored fW>m the Chaudidre Falls westward. The only feasible lino that was found 
takes a general coarse from the crossing at the Falls, varying from south-east to 
south, and intersects the locatjid line at 34 miles from French River. Its length is 
about 13 miles, over a rough and broken country, especially in tJie first six miles 
from the Falls, on which the works would be heavy. 



Pint Bivieion. — From Lake Superior to Bed River, 410 miles. 

The line commences on the leit bank of the River Kaministiquia, a little over 
two miles ftom its entrance into Thunder Bay, and takes a general course about 
North 60° West to Lake Wabigoon, 208 miles ; thence to Cross Lake, 334 miles, it is 
nearly due west, but there is a groat deal of curvature in detail. 

The country up to this point is genoially of the Huronian and Laurentian form- 
ations, in irregular bands, and the chai-acter and extent of the soil varies accordingly. 
The best section is on the watershed to Lake Superior, which is roiling and well- 
timbered, principally with tamarac and spruce, interspersed with birch, poplar, 
balsam, cedar and a few pine. The tamarac has snpplied excellent railway ties, and 
there is a considerable extent of good land in the valleys, and patches on the hill- 
sides fit for cultivation. 

Advancing woetwards, the country is mora broken with I'ocky hills, lakes and 
swamps, and the proportion of land fit for cultivation decreases. There are patches 
of tamarac and spruce with an increased proportion of pitch pine and other woodg. 
of fair size on the low ground, but, generally, on the hills, it is of smaller growth. 
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On the last ?0 miles, np to Croes Lake, the country ia composed almost entirely 
of eranitic and OTieiBsoid rocks; it is very rough and biokoD, with numerouB lakes 
andBwampa, and there Ib Bcarcely any boil fit for cultivalion; there ore, however, 

Ktches of good tamarac, spruce and pitch pine, interspersed with biroh, poplar and 
Uam. 
From Cross Lake to Red River is on the alluvial basin, whore the prairie region 
commences, and the soil is very rich. Tho general course of the line for thia section 
is about N. 75", west. 

Section 1. — Fort WiUiom to Smakine Creek, 32J miles. 

This is contract No. 13, the works of which are nearly completed, and the rails 
are laid for 2D mileo. 

Commencing at a point on the north bank of the Biver Kaministiqnia, 604 feet 
above the level of the sea.* the line takes a north-west course, frradualiy leaving the 
valley, to cut olf a great bend, with continiially ascending gradients to 15^ mile?, at 
which it attains an altitude of 1,077 feet. In this rise there are five lengths, making 
an aggregate of a little over six miles, of a maximum gradient of 1 per 100=6,280 
feet per mile. Thence, with undulating gradients, the line re-enters the Eaminiatiqaia 
valley, and crosses the Hvcr between the 23rd and 24lh miles, near its confluence 
with the Mattawan, altitude 1,010 feet. In this length there are three-quarters of a 
mile of maximum gradient of 1 per 100, rising westward, and nearly five miles of a 
maximum of -50 per 100 rining eastward. 

Tho line then follows the south bank of the Mattawan nearly to the 28lh mile, 
when it crosKcs the river, and follows up the valley of Sunshine Creek to the end of 
the Section, at 32^ miles, with generally aBcending gradients. 

On the first twenty miles the works are light; on the balance they are a little 
heavier, but still very moderate ; there is some rock cutting at the crossing of tho 
Hiver Eaministiquia, The principal structures are : — 

At ^ miles — A trestle oridge across a ravine, 300 feet wide at the top, 100 feet 
at bottom, and 40 feet deep. 

At 23^ miles — The Kaministiqnia is bridged with two spans of Howe truss, 100 
feet each. 

27i miles — The Mattawan is crossed with one span of 100 feet, Howe tmsa- 
bridge. 

29 miles — Sunshine Creek is bridged with one span of 80 feet. 

Section 2. — Smulune Creek to English River, 32^ milet to 113 mks. 

This Section was put under contract (No. 26) in June, 1876, and the gnHling 
on the first half of it has been vigorously prosecuted. Theline follows up the valley 
of Sunshine Creek to tho 39th mile, then it crosses a narrow divide to the valley of 
the Oscondige, which it follows up to the height of land near the B3rd mile, fttira 
this it follows the valley of the Savanne to the 7!st mile, crossing the river 
about two miles from Lac dea tiille Lncs, to which it is navigable for vessels of 
light draught. Thence it traverses a slightly undulating and easy country to Hay 
Lake, at the 90th mile, crossing a bay of Firestecl River at 9,H milod, and English 
River at 111 milen, within two miles of itB outflow from Hawk Lake. Tho gnulient^ 
are undulating and generally easy ; there ai-e several short lengths of the maximum 
of 1 per 100, rising westward, making together about five miles. The aggregate of 
the maximum gradients (26-40 per mile) rising eastward, is about 10} miles. 

The altitude at 53 miles is 1,581 feet; thia is on the "height of land" which 
separates the waters flowing southward into Lake Superior, and westward into Lac 
des Mille Lacs. At English River the altitude is 1,613 feet. 

The works up to 41^ miles will average i-ather heavy, some of the erobnnkmcntjt 
running up to thirty feet in height,and the cuttings to twenty feet in depth, some of 

■Thti datnm of ms leval will be undentood tb rough oat,. wfaeienr the ftllitade is given. 
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thorn in rock ; these, bovever, are generally in efaoi-t lengths. From this to the end 
of the Section they will be very moderate on the average, for the cuttings are genoi-- 
ally shallow; but aa many of thoin are in rock, the following claestficaUoD will bo 
better: — 26 miles medium or moderate, 4& miles voi-y light works. 
The priocipal structures are : — 

At 40^ miles— liiver OBCondig^ ; one span of 80 feet. 

471- milos — Hiver Oeeondtg^ ; second crossing, five flpana of 20 fcot. 

71J miloa— Hiver Savanne; pile bridge, 8 spans of 20 feet. 

90 niiles-'-Bay of Hay Lake; Howe truss bridge, one span of 100 feet, 

9% miles — Firesteel Hiver; Howe trass, one span of 100 fcot. 

97 miles — Beaver Blver; pile bridge, four spans of 30 foot. 

lOOJ miles — Pox Hiver ; pile bridge, thi-ee spanB of 20 feet. 

Ill milos —English River; pile bridge, fourteen spans of 20 feot. 

112} milos — Scott's River; pile bridge, nine spans of 20 feet. 

Section 3 — BngU»k River to the head waters of the Little WaUgoon Stiver, 113 to 160 
mUes. 

This section of the line is across a rolling country, containing numerous lakos 
and swamps with very irregular rocky ridges, bearing generally in a north-eoat 
direction, almost at right angles to the course of Ihe line. Taking advantage of the 
narrow valleys and basins of low land, and depressions in the rocky ridges, a line has 
been obtainod with tolerably easy gradients, and without heavy works. The gradients 
are undulating, the highest point reached is at 120 miles, where the altitude is 1,558 
feet ; the lowest points are at 154} and 160 miles, altitude 1,408 feet. 

There are If miles of the maximum gi-adient of one per 100, rising westwards; 
throe miles of -50 per lOO.and 7| miles of -GO to -75 per 100 rising eastwards, but it is 
expected that the location can be improved so that all these can be reduced to a 
maximum of '50 per 100^26*40 feet per mile, without greatly increasing the cost of 
the works. 

The works will be moderato on the average ; very few of the line cuttings will 
exceed 1,200 feet in length or 20 feet at their greatest depth, and these genoratly will 
be in sand and clay mixed with boulders, but solid rouk may bo expected in the bottom 
of many of the cuttings. 

There will be no heavy structures on this section ; the longest will ho at the 
two crossings of the River Osaquan, 153 and 154 miles, requiring a 30 feet opening 
for waterway at each. The River Ab-gim-ack, ut 147 miles, will require a clear 
waterway of 25 feet. 

Section 4. — From the head waters of the Little Watigoon River to Thwvler Lake, 
160 to 206 miles. 

The line follows generally parallel to the valley of tho Little Wabigoon, nearly 
due west to the cast shore of Jjoke Wabigoon, which from this point, bears north 
for about three miles, and then bends to tho west. Tho course of tho line is generally 
parallel with it, to the end of tho section, at a point on the narrow neck that 
separates Thunder Lake, from Ijake Wabigoon. 

On this section tho general fall is westward ; the altitude at 160 miles being 
1,408 feet, and at 206 miles it is 1,215 foot ; but there a few undulations giving max- 
imum gradients of 1 por 100 for 3} milei, rising westward with three miles of -50 per 
100, and 15} milos from -SO to -75 per 100 rising eastward ; tho latter will bo reduced 
in locating the lino for construction. 

The excavations, on this section will generally bo neither long nor deep, but they 
will be in great part in rock. They will, on the average, be moderate, but a little 
heavier than on tbo last section. 

The principal stmctoros will be : — 



Digitized byGoOgIc 



At 1761 miles — Little Wabi|:oon River, three spans of 40 feet 
203| miles — Blackwater Creek, 30 feot opening, 
204 miles— Thunder Creek, 40 feet opening. 

Section &.~-Tkimder Lake to Lake Fast, 206 to 264 milet. 

This section is over a heavily rolling conntrr, witli numerous lakes, smtmps and 
rocky hills, and some good land interspersod. The altitude at the begioninf^ (^206 
miles) is 1,216 feet; at 228 miles it is 1,152 feet; at 269 milee, 1,391 feet; and at 
the end of the section, 264 miles, it is 1,347 feet. There are 6imilee of gradients of 
one per 100 rising westward ; 5^ miles of -50 per 100, and 9 miles of -60 to -75 per 
100 rising eastwards ; the latter will be improved by a re^urvey. 

The works np to 244 miles will be moderate ; there is buta small proportioo of 
rock in the cuttings. But on the balance of 20 miles ihey will be nearly all in rock, 
and, in alternate lengths, will be heavy and medium. On the whole section the works 
may be classed : — 10 miles of heavy works, and the balance, moderate or medium. 

The principal structures will be: — 

At 2141-miIeB — River Wabigoon, two spans of 80 feet. 
219^ miles — River Shasliagawae, one of 20 feet. 
22l| miles — River Shashagawao, second crossing, one of 30 feet. 
23li mites — Eagle River, one span of 80 feet 
254| miles — ravine, 400 feet across, 40 feet deep. 
260 miles — arm of lake, one span of 60 feet. 

Section 6. — Lake Feitt to Jtat Portage on the River Witmipeg, at the outlet of the Lake 
of the Wbodt, 264 to 296 miles. 

This section is over a very rough, rocky country, indented with nnmeross lakes 
and hollows, and containing very little soil. The gradients fall westward with few 
exceptions, there being only a mile and a quarter of one per 100 rising in that 
direction. Of the maximum rising eastwards, there are four miles of '60 per 100, and 
eight miles of -60 to -76 per 100. 

On 24 miles the rock excavations will be heavy ; on the balance of nine miles 
they will be moderate. 

The principal structures will bo : — 

Bridging the River Winnipeg ; one clear spin of 200 feot. 

At four different streams : bridging with one clear opening of 20 feet for water- 
way. Four tunnels, six feet diameter, and two, eight foot diameter, under railway, 
through rock, for waterway. 

Section 7.— AW Wimipeg (Rat Portage') to Cross ioAe— 298 to 334 mile$. 

This section was put under contract (No. IS) for construction, in January last ; 
it is similar in charactoi' to tho last section, rocky and broken, but the gradients are 
bolter; tho altitudo of formation level at the second crossing of the Rivor Winnipeg 
is 1,092 foet, and at Cross Lake, the end of the section, it is 1,088 foet. There is only 
one mile of the maximum gradient of 1 per 100, rising westward, and a little over 
four miles of the maximum of .60 per 100 rising eaetwai'd. 

The excavations will be, for the greater part, in rock, including a tunnel 500 feet 
in length, and the works may be classed : — 30 miles heavy, and six miles moderate. 

Tne principal bridging will be at tho second crossing of the River Winnipeg, 
298} miles, where one clear span of 200 feet, for waterway, will bo required. At 
other points, tunnels will be cut in rock, under the railway, to pass the water khrough, 
instead of bridging; one of these will bo 20 feot diameter; two of 16 feei; one 
of 12 feet ; and eight of them from C to 8 feet diameter. 
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Section 8. — Cross Lake to Red River, — 331 to 410 mikt. 

This soclion was pat under conti-act (No. 14) in April 1875, and the works aro 
well advanced ; the track-layiag is embraced in Contract No 15, and is not yet com- 
menced. 

The country is composed of alluvial soil, bearing tamarac, sprace, poplar, 
prince's pine, &c., with intorvalEi of prairie, and muskog, orewanip. The ti-oes are 
very small towards the went end of the section. 

The gradients are easy and generally falling weiitwai'd; there are six miles of a 
maximum of '50 per 100 rising eastwards. The altitude at 410 miles near £ed Rivor 
is 744 feet. 

The excavations on the first mile will be heavy ; nearly ail the roat of the 
section is a low embankment, made fh>m side ditches, but there are a number of 
oiflake drains, some of them of considerable length and depth. 

The principal bridging is at t — 

368 miles — River Whitomoath ; two spans of 100 feet. 
369^ " — Beaver Greek ; one span of 80 feet. 
391 " — Biver Brokenheod ; one span of 100 feet. 
409^ " — Greek ; one span of 80 feet. 

On the whole of thisdivision— 410 miles — there are about 70 miles on which 
the i-ock excavations will be heavy, one half of which are in the sections under 
contract ; on the balance, about one third will bo light work, and the rest moderate or 
medium. 

A re-Burvey and location of the modt difficult portions of the line between the 
English and Winnipeg Rivers would pmbablv reduce the maximum gradient rising 
eastwards to -50 per 100 — 26*40 foet per mile, without greatly increasing the cost 
of construction. 

SECOND OtVlalON. — BED B[VEB TO BATTDEFOSD, 410 TO 967 MILES. 

Section I.— Bed Bioer to NortkooU at the North end of Dack Momtains, 410 to 
629 mles. 

From the crossing of Red River at Selkirk, tho line follonrs an almost direct 
north-westerly courM to Northcote, at the north end of the Duck Uonnt-tins. 

The country traversed may be de;Ktril>oi a^ a gently undulating plain, a consider- 
able portion of which is open prairie, with bolts and groves, chiefly of small poplar, 
increasing in size a) tho Duck Uoantalns arc approached, interspersed with small 
marshes and lakes ; there are four of these marshes from one to three mile) wide, and 
generally two to four feet deep to hard bottom, the rest are small. 

Shoal Lake is reached at 455 miles ; Dog Lake at 504 miles ; the narrows of 
Lake Uanitoba at 517 miles; south end of Lake Winnipegoosis at 573 miles, and Uossy 
Rivor at 680J miles. 

At Red River the altitude of the line at formation level is 744 feet'; at Shoal 
Lake, 866 feet ; at Dog Lake, 825 foot ; at the narrows of Lake Uanitoba, 828 feet ; at 
Uoasy River, 84S feotj at Duck River, 1,190 feet, and at Northcote— 629 miles— it is 
1,180 foet. 

The gradients arc very easy, generally from five to ton feet per milo; tho maxi- 
mum rising eastward is 26-40 foot per mile which occurs only in a few short lengths; 
the maximum rising westward is 52-80 feet per mile, but there is only about a milo 
of it in this section. 

The works will be very light; nearly the whole length will be low embankments 
mode up from side ditches. 

The principal bridging will bo — 

At Bed River waterway, 800 foet wide, 20 foot deep. 
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The DaiTOwaof Lake Manitobn, 2,600 fcot wide, sloping very gradaatly from 
each side to a depth of 1& feet in tho centre; this will be crossed with pile bridging 
and embanliinent. 

Hoeay Kiver — Waterway ; 100 feet wide. 

Duck River — Waterway ; 60 feci wide. 

From Northcote the line t«kod a south-westerly direction up the valley of Swan 
Bivor to Livingstone— 677 miles — about eight milos north of Fort Pelly ; thonce it 
keeps a course a little to the north-west in almost a direct line to Caerlaverock, 
912 miles, at the elbow of the North Saekatchewan. From that point 
it foUowH the valley of the Saskatchewan on a general north-west coarse to Battle- 
ford, at 967 miles. From 629 to 6fi4 milos thecountry is wooded ; 654 to 638 miles 
the woods are in belta and patches with intervening stretches of prairie; 683 to 710 
miles ia wooded. Up to this point the prevailing wood is spruoe of good aiE« and 

?|Uality, mixed with tamarac, poplar and birch of small size, some of Ine tamai'ac is 
argo enough for railway ties. Between 710 and 820 mile^ there are belts and proves 
. of poplar and willow, and occasionally open prairios; thenco to Caorlavorock, 912th 
mi(o, it is open pi-airie with very little wood on either aide of the line. Thenco to 
Battlcford in the valley of the North Saskatchewan, it is chiefly small poplar, with 
an interval of open prairie between the 932nd and 946th mile. 

Section 2.— Northcote to Stopford, 629 to 729 miUs. 

The gradients rise generally westward, with some undulations, to tho highest 
point on the plateau at 729 miles, where the altitude is 2,019 foet. The maximam ia 
1 per 100, rising westward, of which there is an aggregate length of 7} miles on this 
section. Itising eastward the maximum is -50 per lOU, of which there are 18 short 
lengths, making an aggregate of nine miles. 

The works on this section will be moderate on tho average, but heavier than on 
the precoding, owing to a great number of narrow deep vallios or ooules to bo crossed 
with bridging or embankment, of which ihei-o are eight, varying fram TOO to 2,0lW 
l«et wide, and 30 to 90 feet deep ; also the valley of the east branch of the Assini- 
boine River, which is 2,800 foet wide, and 80 feet deep. 
The principal streams to bo bridged are : — 

At 641 miles Stream 60 foet Opening. 

6B0 " Rolling River 60 " 

658 " Stream 40 " 



675* " 


" 40 


682 " 


" 40 






711 " 


East branch of the Assinibolne . 100 


721 " 


Stream 30 


718i " 


South branch of tho Assini- 




boine 100 



Sectitm Z.— Stopford to Denholm,--T2.9 to 831 nuUs. 

On this section tho giadionts are easy and undulating, but tho general full is to 
the west ; there is only one milo of the maximum gradient of 1 per 100, rising in 
that direction, and an aggregate of 13 miles, in a number of short lengths, of -50 per 
100 rising eastward, 

Tho earthworks will bo very light throughout, and tho largest structure will bo 
over a stream 30 feet wide. 

Section i. — Denholm to Caertaverock, 831 to 912 miles. 

The altitude at Donholm is 1,856 feel, and at Coerlavei-ock 1,542 foet, so that the 
foil is generally westward, and the gradients in that direction are vei-y easy. Rising 
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eastward from tho valley of the South SaitkuiohewiiQ iheie in u giiuiieiit ot -SO per 100 
u mile in length, aod one of 1 per 100, three-quaitei-s of a mile in length. Tha 
maximara on the rest of the section rising eastward is '50 per 100, of which there are 
a namber of lengths vaiying fVom half a mile to a mile and three quarteiii, making 
an aggregate of nearly 17 milea. 

%e earthworks on the first 18 miles will be heavier than on the preceding 
Section . There are a number of shai-p undulations or ridges with nori-ow valleys 
intervening, requiring embankments from 1,000 feet to 2,000 feet in length, and 
varying fVom 10 to 25 feet in maximum depth; these become gradually lighter aa 
we proceed westward to the valley of the South Saskatchewan, at 878 miles; this is 
1,6(H) feet wide and 88 feet deep. Thence, to the end of the Section, the works will 
be very light. 

There will be only one large structure on this Section, at the crossing of the 
South Saskatchewan, which wiUrequire a clear water way of 1,000 feet. 



Section 6.- -Caerlaverock to Battleford, 912 to 967 miles. 

The line skirts the base of the Eafle Hills, by which it is forced close to the 
bank of the North Saskatchewsn, which it follows to the end of the Section at 



The altitude at Caerlaverock is 1,54,2 feet, and at Battleford, it is 1,615 feet. 
The gradients are undulating, but generally easy, there being a length of a mile and 
three quarters of the mazimnm of 1 per 100, rising westward, and there is an 
aggregate length of a little over seven miles of -50 per 100, rising eastward. 

The earthworks will be i-ather heai^, as there ore a number of couI4e to be 
crossed that have been worn out of the alluvial soil by the lateral streams. The 
valley of Battle River is 2,600 feet wide and BO feet deep. Eagle Hill valley is 
2,300 feet wide, by 44 feet deep, and thore are seven others, varying fi-om 500 to 
1,200 feet in width, and 40 to 70 feet in depth. 

The principal bridging will be at — 

918 miles — Eagle Biver, a clear opening of 80 feet 
923 " Sti-eam, " 80 " 

953 " " " 30 " 

956 " •' " 60 " 

964^ " Buttle Biver, water way 400 " 

The works on the whole of this division of 557 miles will be very moderate on 
the average; the heaviest excavations can be considerably reduced, and some of 
the worst gradients improved, in locating the liue for construction. 

THIRD DIVISION. — BATTLEFOBD TO TSLLOWHKAD PASS, 967 TO 1,453 UlLSS. 

Sectim U— Battleford to Edmonton (19 miVes south of the Fort), 967 to 1,197 mites. 

At Battlefoi-d the line leaves the valley of the North Saskatchewan and follows 
that of Battle lUver, in a generally north-west direction, to the west end of the 
Willow Hills, at 1,027 miles ; thence the general direction is nearer to- west, across a 
i-olling and somewhat hilly country to Edmonton, about 19 miles souln of the Hudson's ' 
Bay Company's fort. 

The rise is generally westwards, attaining the highest altitude, 2,555 feet, at the 
1,179th mile, fVom which point the descent is gradual as the line approaches the 
valley of the North Saskatchewan. The altitude at Edmonton is 2,413 feet. 
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The gradients are generally easy; the aggregate of the maximum of 1 per 100 
rising westward is 14^ miles. 

Bising eastward, 1.00 per 100, ti miltu. 
do -70 do l| do 

do -60 to -60 do 1# do 

do -50 do 8i do 

These are scattered throughout the section in short lengths. 
Between the 1,074th and 1,087th miles the excavations inearth will be heavy, and 
on the balance they vary in alternate lengths fh)m tight to medium or moderately heavy. 
Od the whole oection the excavations may he classified thus: — 
13 miles very heavy, 
49 do moderately heavy or medium 
70 do very moderate. 
98 do light, 

On the first hundred mile^ the bridging will be very light, chiefly od small 
streams, but beyond that there will be some very heavy stnictm^ viz. : — 

At 1,074^ miles, coul4, 1,100 feet wide at the top, 100 feet at bottom, and 65 feet 
deep. 

At l,077jr miles, Grizzly Bear Greek valley, 2,200 feet wide at top. 1,000 foot at 
bottom, by l&D feet deep. 

At 1,101 miles, Bufi^lo Coul^ 1,600 feet wide at top, 700 feet at bottom, by 100 
feet deep. 

it 1,192 miles, White Uud C!oul^, 3,000 feet wide at top, 1,400 feet at bottom, by 
95 lect deep. 

The gi'eater portion of this section is wooded with small poplai' and willow, with 
openings at intervals; the hills are generally covered with poplar. The first eight 
miles on the line west of Battleforuis prairie ; fi-om 1,032 miles to 1,074 miles, and 
from 1,124 to 1,133 miles, is also prairie. 

Seitioii i — Edmmton to the River Pembina — 1,197 to 1,267 nules. 

From Edmonton the line takes a course nearly due west for 14 miles; thence to 
the Pembina the general course is more to the north-west, but with a considpi-able 
amount of ciirvatui-e in detail. It crosses the North Saskatchewan at 1,218 miles, and 
runs generally parallel to that valley, on the noi-lb side of it, to 1,235 miles, opposite 
White Earth Fort. Thence to the Pembina the country is hilly and roiling, anddotted 
with numerous small lakes. The line follows the south shore of White Lake, which 
is aboui nine miles long and two to throe miles wide, and crosses the Biver Pembina 
at 1,267 miles. 

The country is generally wooded with poplar, spruce, pitch pine, tamarac and 
birch. The spruce is of good size and quafity, and some of the tamarac is lai-go 
enough for railway ties. 

The altitudeatEdmonton, 1,197 miles, is 2,4i3 feet, and at 1,211 milea it is 2,377 
feet; the gradients between these points arc very easy, the maximum being -62 per 100; 
thence the decent to the Sasltatchewan is continuoas, the altitude at the crossing, 
1,217^ miles, being 2,200 feet. 

Fi-om this point the rise is generally westward to 1,226 miles, where the altjtude 
is 2,490 feet; thence to the Pembina the difference of level is not great; at 1,237 
miles the altitude is 2,348 feet; at 1,256 miles, is 2,421; at 1,264 miles, on the summit 
of the "divide," it is 2,518 feet, and at tho crossing of the Pembina, 2,410 feet. 

From the 1,215 miles to the end of the section the maximum gradient is 1 per 
100 of which there is an aggregate length of a little over nine miles rising westward, 
and live and a half rising eastward. 
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On the first 18 miles fVom Edmonton the works will be very light, bnt both the 
excavation and bridging will be heavy in croasing the valleys of the North Saskat- 
chewan and Pembina. 

On the whole section the excavations may be classified thus : 29 miles heavy, 9 
miles mediam, and 32 miles light. 

The principal bridging will be at : — 

1,210 miles — Stream, 30 foet opening. 

1,217} do NoKh Saskatchewan: Valley 2,100 feet wide at top, 1,200 

feet at bottom, and 104 leet deep ; waterway at flood 1,100 

feet wide by 26 feet deep. 
I Coal4 — 900 feet wide at top, sloping to 30 feet at bottom, clear 

waterway 30 feot. 
• White Lake Creek 5K0 feet wide at top, 40 feet at bottom, with 

clear waterway of 40 feet 
1 Bay of White Lake, 40 feet ojuning. 
I Stream, 40 feet opening 
< Biver Stargeon, 60 feet opening. 
I Stream 40 " " 

> Biver Pembina, bridging 1,000 feet by 80 feet deep, water at 

flood, 300 feet wide by 20 feet deep. 



Section 3. — Fnm the Mver Pembina to the Athabasca, I,2t>7 to 1,373 milet. 



After oroBsing the Pembina, the line follows up the valler of the Lobatlck to the 
Iiake, which is an expansion of the river, at 1,281 miles ; it then keeps on the south 
side of the valley to I, :^01} miles, where it crosses the river, and takes a westward 
course across a low divide to the Junction of the Moose and Boot Rivers at 1,308 
miles, following up the valley of the latt«r to 1,312 miles. Thence it takes nearly 
a direct line west to the valley of the McLeod, which it reaches at 1,328 miles. 
Following the south side of this to 1,336^ miles, it then crosses the river and fbllowa 
up the valley of Medicine Lodge Brook' to 1,346 miles. Thence, it takes a coui-se 
over a rolling country, crossing the divide between the McLeod and Athabasca at 
1,357 miles, and reaching the south bank of the Athabasca at 1 ,373 miles. 

The country in this section is wooded with spruce, pitch pine, poplar, tamarac, 
and birch ; thn spruce and poplar of good size. 

At the crossing of the Pembina, the line Is entering the foot hills of the Bocky 
Mountains, and it rises generally westward, the altitude at the Pembina, 1,267 miles, 
being 2,410 feet; at 1,300 miles, 2,857 feet; at 1,309 miles, 3,025 feut ; at Mooee Biver 
crossing, 1,308 miles, 2,901 feet; at the crossing of the McLeod, 1,336* miles, it 
is 2,993 feet ; at 1,357 miles, the watershed between the McLeod and the Athabasca, 
it is 3,486 feet; at 1,364 miles, crossing a spur, 3,571 feet; and at 1,373 miles, at 
the end of the section, in the Athabasca valley, it is 3,216 feet. 

Of the maximum gradient of 1 per 100 rising westward, there is an nggregate 
length of 20 miles. Bising eastward, there are about seven miles of gradients vary* 
ing'frum -90 to 1 per 100. 

On the first three miles from the croasing of the Pembina, the excavations will 
be very heavy, two of them will be in red sand stone, the first rock that has been 
met with west of Bed Biver; on the rest of the section the excavations aie alternately 
light, heavy, or medinm and may be classified thus : — 

24 miles heavy, 29 miles medinm, and 63 miles light works. 
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1,2821 


do 


1,2SI 


do 


1,293 


do 


l,291t 


do 


1,301 


do 


1,308 


do 


1,310* 
1,320$ 


do 


do 


1,327* 


do 


1,333 


do 


l,33tii 


do 


1,343 


do 


1,313 


do 


1,35» 


do 


1,368 


do 



The principal bridgiDg will be at : — 

PeeL 

1,263^ milo8, the Bivor Lobutick, firat ci-OBtdog 100 

1,280 do Stream 60 

Stream 60 

do 60 

Crane Biver 60 

Coidwater Biver 60 

Biver Lobetiok 80 

MooM Biver. 60 

RootEiver 40 

WolfeRiver 100 

Beaver River 80 

Stream 80 

McLeod Bivor, wat«r way 300 feet wide, and 30 
feet doep at flood; betgiitto frninatioa level... 7S 

Hedicioe Lodge Biver 60 feetcl«ar. 

Stream 60 do 

do 80 do 

Coule 700 feet wide at top, eloping to a point nt bottom, and 
75 feet deep. 

1,371} do Coule TOO feet wide at top, 260 feet at bottom, and 75fLdeep. 
1,373 do Coule 400 feet wide at top, 60 feet at bottom and 85 feetdeep. 

Besides the above, there ai-e, at intermediate points, four streams rei^airing 
bridges of 30 feet opening, and five requiring an opening of 40 feet. 

Section i. — Up the Atkabascu. and CkdedotUan VaU^i to the sammit of Yelloa Head 
Pass; 1,373 to 1453 miles. 

The line follows up the south-east side of the Athabasca Valley to the foot of Lac 
Brul4, where it crosaea the Athabasca at 1,306 miles. This lake is an expansion of 
the river, about eight miles io length ; the line follows its westei-n shore, and, con- 
tinning on the same side of the valley, on a general south-westerly course, it i-eache:t 
the foot of Jasper Ijake — also an expansion of the river — near which stands Jasper 
Hoose, at 1,414 miles. It then follows the northwestern shore of the lake, and con- 
tinues in the same general direction up to the 1,421 mites; thence on a general coarse 
nearly south, to the confluence of the Athabasca and Myette rivers, at 1,435 miles. 
From this point the line follows up the Caledonian Yalley on a we8t«rly courae-to 
the summit of Yellow Head Pass, which is reached at 453 miles. 

The valleys are wooded with spi'uce, poplar, pitch pine and tamarac of good sise 
and qnality. 

The altitude of the beginning of this section — 1,373 miles — 18 3,216 feet; at the 
crossing of the Athabasca — l,39fl miles — it is 3,241 foot; at 1,414 miles, near Jasper 
Hoose, 3,321 feet; at the Athabasca Deuot — 1,431 miles — it is 3,331 feei; and, at the 
summit of Yellow Head Pass, it i.s 3,730 feet by check levels from the Pacific coast* 

The maximum giadient is 1 per 100, of which there is an aggregate length of 
8 miles rising westward, and 2^ milos rising eastward. 

The excavations up to 1,403 miles will be in earth; alwat one-half of them will 
be heavy and the other light. 

On the next two milos, at the head of Lac Brule, the cuttings will be heavy, chiefly 
in limestone rock. Including two tunnels, one of them 1,600 feet, and the other 350 
feet in length. Thenco to 1,413 miles the w^rks will be light, but on the nextsix 

'The leTelg carried from Lake Superior make the altitude of thia point 3,730 het. 
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1,4221^ miles 
1,424| " 



inileH, alo.ig the shoraa of Jasper Lake, the outtingd will mostly be in limestODe, with 
two tunneU 250 and 225 feel in length. From 1,419 to 1,434 miles, the cnttings 
will be in earth, and not heavy; thence up the Caledonian Talley to the aummit of 
the Pass, the excavationa will be heavy and light alternately, some of them in 
gneiHBoid i-ock. 

On the whole eoction, ihe works may be classed thus: — 
23 miles — heavy. 
25 miles — medium. 
32 miles— light. 
The principal stroam^ to be bridged ai-e at: — 

1.382^ miles — Hardisty Biver, 100 feet opening. 

1,387 " Prairie River, 100 " 

1,390 " Coule, 750 feet wide at top, 150 feet at bottom, and 60ft. deep. 

1,.S96 -' River Athabasca, 600 feet waterway; from bed of river to 

formation level, 50 feet. 
1,403 miles — Stream, 80 feet opening. 
1,406 " - " 60 
1,406J " " 40 

1,409 " an arm of the Athabasca, 40 feet opening, 
1,413 " Mountain Asainiboine, 700 feet waterway, 20 feet below 
formation level. 
t miles — Stream, 40 feet opening. 

Snaring River, TOO feet wide ; from bed of river to formation 
level, 18 feet. 
1,425 miles~8tream, 40 feet. 
1,439J " River Myette, 300 feet. 
1,443 " Stream, 100 feet. 

1,447 " River Myette, second crossing, 200 feet. 
1,449 " Glen's Brook, 60 feet. 
1,452 " River Myett«, third crossing, 200 feet. 
Tbi'ee other intermediate streams, require an opening of thirty feet. 
Over the whole of this Division, 486 miles, the works will average rather 
heavy on account of the large amount of bridging. The excavations have been 
«laasified thus ■ — 

104 miles — heavy, partly in rock, including four tunnels of an aggregate length 
of 2,426 feet. 

14fi miles — -medium. 
237 mi le»— light. 

Further examinations will be made before locating the line for construction, 
with the view of reducing the heaviest portion of the works, both in bridging and 
excavation. 

A description of the general engineering features of the lines f>om the Yellow 
Head Pass to the Pacific coast will be found in Appendix T. 

I have the honour to be. Sir, 

Your obedient servant, 

MARCUS SMITH. 
Sakdford Fleuino, Ksq., 

Engineer in Chief. 
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APPENDIX Z (B). 



CANADIAN PACIFIC RAILWAY SUBVBY. 

Livia lost in connection with the Sui-vey, during the Yeare 1671, 1872, 1873, 1RT1, 

1875 and 1876. 




1 [Alezuider SlacUir 

a IWilliBlu Hatbaion 

~l Indian, name nnknown. 



do April 

I Arthur Samil ton Hay 

< Bdirard J. C. Abbott | do 

. 0«org« Enont do 

I Ocorge Rochette-. _ do 

•■ Frederick Cbadwick IHot. 

William Caldwell | do 

> D. Tajlor , | do 

' Uichael Clancy do 



I |Brok« thn>ag:h ice. 



1873. 



: Jofliph Haghea Jnlj 34 prairned in Wbluflsh Lskf 

•■ Arthur Torrie | do 24 | do do 

' Neil Patterson _ do 24 1 do do 

) John P. BobMn ;October 3 iDied. 

. Nathaniel L. Price Dec. 30 do 

1874. I 

I Wm. Tappige October 3 jDroimed in Frszer Biver. 



23 John Spence 

24 <Joe Paekall 

25 *ThomaBRobinioD.... 

26 *Edirard Jjatt 

37 I'Samnel Kicbolson.... 

38 I'John Tarbut 

29 'Qeorge Skipper 

30 'Richard Oorcoran... 



Dalles Hirer. 



33 John Dolan 

33 'Immc Howch 

34 Samuel Londit... 



18T6. 
.. June IS IDroirned in Ifortb Thompson. 
■■ July 19 I do Salmon Rirer. 



* These men had been paid off a few days prerionslf . 
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APPENDIX Z (C). 



LIST AND DESCHIPTION l)F THE SEYERAL GONTEACTS BNTERSD INTO IN OONNBCTION 
WITH THE PBELIUINART VOKKS OF CONSTEUCTION OF THE CANADIAN PACIFIC 
KAIL WAY ; TOOETBBR WITH THE GENERAL SPECIFICATION DNDEK WHICH THE WOBK 
IB BEINQ EXECUTED ; ALBO INFORUATION BEBPECTINO ALL EXPEKDITUSE8 FOB 
CONBTROCTIOH PITRPOeBS UP TO JANUABT IST., 1877. 



CANADIAN PACIFIC RAILWAY. 
SuHiUBT of Payments made od Wcu-k done ap to January let, 1877. 



Kame of Oontractor. 



Riebftrd Fuller 

P. J. B«ni«rd 

Olirer, DkTidBon k Oo 

JoMph Whiubead 

Quest* Co 

Sbbir Tale Suel, Iron ft Coal Go 

Kersey Steel aod iioa Co 

Vest Oumberland Iron and Steel Oo ..- 



Naylor, Benson k Co .... 
Tbe Bod. A. B. Foal*-r .. 
SifloQ A Ward 



do 



ST6,4U SI 
284,117 2 
1,138,737 31 



S6S,0S2 3i 
41,000 (H 
339,330 
314,600 01 



1.1 


Sutton, Thompson * Whitehead „ _.....„ 








68,000 00 
ei,46S 96 






IR 




306,171 33 






1,600 00 


W 




67,126 28 




Holcolmb * Stewart „.. „ „ 




33 


S,e50 00 


n 


Sifton k Ward „.. 




M 


OlLTsr, DsTidson 4 Co „ 


3,083 70 


■ir> 




139,100 00 


?« 


Tames lahesler _. ... 




27 




89,060 00 


■M 


led Kirec Transportation Oo „ 








4,376 00 


m 




16,160 00 




Patent Bolt and Hut Oo 


6,800 69 


EagineeriDg and Supernsion of Oonatruction.. 


318,693 06 


316, TM 11 






4,9W,739 13 





(Signed) 



. PALMEK, 

Accotmtant. 



D,o,l,zedb,GoOgle 



Contract No. 1. 

Teleokaph. — Winnipeg to Selkirk, thence along railway line to Living&toiie. 
Length 294 miles. Sifton, (rlaaa k Co., contractor. The contract embraces the 
clearing of the land in the wooded sectionB to a width of I'A'i feet, the fui-nishing of 
nil materials, labour, instruments and everything necessary' to put the line in Of-ent- 
tioni the building of substantial and comfortable station-houses of log or franae, with 
shingle or thatch roofb, at distances not less than 50 mitesapart at the most eligible 
points along the line ; and also the maintaining and operating of the line for a period 
of five years after completion. Date Oi contract, 17th Oct., 1874 ; date for completion, 
13ih Oct, 18t5. 

Contract rate for fbrest section S*t93 per mile 

" prairie section 189 " 

" maint«nanco und operating with 

profits, per mile per annum. ... 16 

Paid on account of construction .,,., 996,400 00 

" " maintenauce 2,519 80 

98,919 80 

The line baa been in operation for its whole length since July, 1876, but therejs 
still aome chopping and conaiderable burning of timber to be done. 

Contract No. 2. 

Tbleobaph. — Livingstone to Edmonton. Length 517 miles. Kchord Fuller, 
contractor. The contract embraces the Airnishing of all material, labour, instruments 
and everything necessary to put the line in operation, and the maintaining of the 
line in good working order for a period of livo years after completion. Date of con- 
tract, 30th October, 1874 ; date for completion, Ist July, 1876. 

Conti-ac, rate, erection of line t2I3 18 per mile 

" maintenance $13,000 00 peranunm 

When the contract was entered upon it was understood that the line for its whole- 
length would pass though a prairie country. Considerably sections of woodland, 
however, were met with which necessitated clearing. This was paid for at the rate 
of 125 per acre, by arrangement with the contractor. 

Paid en ^iccoant of construction $98,350 00 

The line has bean in operation for its whole length since July, 1876. 

Contract No. 3. 

Tklrobaph. — Edmonton to the existing telegraph aystem of British ColumlMa. 
Length about 560 miles. F. J. Barnard, contractor. The contract embraces thtt 
clearing of the land in wooded aections to the width of 132 feet, the furnishing of all 
materime, labour, inatruments, and everything necessary to put the line in operation ; 
the building of substantial and comfortable station houses of log or fVame, with 
ahinglo or thatch root^ at distances of not less than thirty miles tuHtrt along the line, 
and also the maintaining and operating of the line (without pi-ofits) for a period of 
five years after completion. Date of contract, 9th November, 1874 ; date for com- 
pletion, 2nd October, 1876. 

Contract rate S 495 00 per mile 

" tor maintenance and operating, without 

profits 46 50 " 

Paid on account of construction 27,184 91 

Matei'ial and supplies have boon provided, but no great progress in construclioit 
has been made. 
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Contract No. 4. 

TKLxaBAPH. — Fort Williara to Selkirk, about 410 niileH. Mesai-s, Oliver, 
Davidnon & Co., contractora. The contract embi-aces the farniahing of alt niateriaiti, 
labour, intitrumer.to, and everything necessary to pot the line in operation, and 
tho maintaining of the line in good working order for a period of five yeaiv ftom the 
dato of completion. Date of contract, 9lfi February, 1875; dat« for completion,. 
31st December, 1876. 

Contract rate for forest section 9 590 per mile 

" prairie " 435 " 

" maiDt«nance (included in above rates) 

P^d on account of constraction 930,1180 

Total amount of contract work, when completed, 

estimatod at 243,150 

The telegraph is erected 60 miles westerly from Fort William, and 50 miles 
easterly IVom Selkirk ; the remaining portion is in progress. 

Contract No. 5. 

Pkmbina Branch. — From St. Boniface (opposite tbeCity of Winnipeg) to a point 
on the Intomalional boundary line east of Pembina. Joseph Whitehead, contractor. 
Length 63 miles. The contract embraced the excavation and grading formation of 
the roadbed, and consisted chiefly of earthwork obtained from side ditches and 
borrowing pits, the roadbed being raided above the level of the prairie to a height of 
from twenty to forty inches, as circumstances reqnirod. At all stream crossings, 
openings were left in the roadway for such structures as were coD'^idured necessary. 
TiiQ gtnictares are unimportant and are not yet in place. Date of contract, .30th 
August, 1874 ; date thr completion, 30th October, 1876. 

Contract rate, 22 ots. per cubic yftrd, with an additional allowance of one cent per 
cubic yard for every hundred feet of haul over and above 400 feet. Amount paid on 
the completion of the contract 9208,163.00. 

Contract No. 6. 

Rails. — For 10,000 tons of Bessemer steel rails, with|the proportionate quantity of 
fish-plates, bolts and nat«, to be deliveredatItfontreal,6iiest&Co., Manufacturers. The 
specification required the rails to be 57|- thj per yard or 90 tons per mile of railway, 
tbo rails to be Ksh-jointed with Bessemer steel fish-plates and iron bolts and nuts, the 
form of roil to be " sandberg's Standard Pocitio Section ;" ninety per cent of the rails t« 
be in length of 24, 26, 28, and 30 leet, ten per cent might be in snorter lengths in even 
feet, but none under 18 feet, the fish-plates also to be Sandberg's Standard, with such 
modifications as might be authorized and dii-ected. D.ite of contract, 23nl December, 
1674; date for delivery Ist July, 1876. Qaantities and rates as follows: — 
Tom. cwl. qr. lbs. 

10,005 10 19 Rails @ $54 62 = 9546,500 83 

379 6 2 21 Fishplates @ 54 62 = 20,719 23 

83 5 I 5 Bolts & Nuts @ 93 29 = 7,767 72 

9574,98r 78 
Allowance for Winter Freight 1,423 81 

9676,411 59 

Amount paid on account 9576,411 59 

All the supplies embraced in this conh-act have been delivored. 
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Contract No. 7. 

Bailb. — 5,000 tons of Besaemef steel rails, with the proportioQate quantity of 
fieh-plates, bolts and iiuta to be delivered at UoDtreal. The Eobv Vale Steel, Iron 
and Coal CompaDV (Limited), Hanufaeturere. The spccificntion waa the same a^ 
thatfor OoDLractNo. 6. Date of ooutraot February ath, 1875; date for delivery, 
'dariDg the seaaon of navigation of 18T&. The quantities and i-ates as follovrs : — 
Tout, ewtg, qn. Ibe. 

Bails 6,008 18 la 

Fishplates.. 188 13 21 



R,I97 It 1 6@£1I, —£67,173 6 2 

50 2 7 @ £24 2s 6d = 1,206 18 10 



Currency $284,117 S 



Paid on account 284,117 21 

AIL the supplies embraced in this contract have boon delivered. 

Contract No. 8. 

Bails. — 20,000 tons of Bespemer steel rails, with the propoi'tionale quantity of 
fish-platee, bollB and nuts, delivered at Montreal. The Mersey Steel and Iron (3em- 
pany (Limited), Kanufacturora. The specification wai the same as thai for Contract 
No. 6. Date of contract 14th January, 187fi ; date for delivery, not tesa than enc 
half daring the season of navigation of 1875, and in time to arrive by the firetdaj 
of October of same year, and ttio balance on or before the first day of July, 161(i, 
following. The quantities and rates as follows : — 
ToEU. cwti. qrs. 11)8. 

Bails 20,001 15 

RflhPlatOB.. 790 6 2 17 



Tons, 20,801 1 2 17 @ £11 3fl, = £231,9 



Cnrrency 11,128,737 35 



Paid on account 11,128,737 35 

All the supplies embraced in this contract have been delivered. 

Contract No. 9. 

Bails. — 5,000 tons of Bossemor St«ol rails, with the propoitionato quantity of 
fish-plates, at at £11 per ton. and bolts and nuts, £20 per ton, doltverod at Montreal. 
The West Cumberland Iron and Steel Company (Limited), ManufacturorB. The 
specification was the same as that for Contract No. 6. Bute of Contract, 6th April, ' 
1875 ; data for delivery, during season of navigation of 1875. 

Contract No. 10. 

Bails. — 6,000 tons ofBessomer steel rails with the proportionate quantilv of Hsb- 

Jlatee, at £10 per ton; bolts and nuts at £19 per ton, delivered F.O.B. at Workington, 
ingland. The West Cumberland Iron and Steel Company (Limitod), MannfactureriJ. 
The Specification was the same as that for Contract No. 6. Date of Contract, 6th 
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April, 1875; date for delivoiy, during eeason of navif^tion of 1675. By snbaeqaent 
arrange moil t, thia lot was also delivered at Montreal the same rates being jisid as per 
contract No. 9. The qiuuititios and rates as follows :— 

Tona. ewt qra. lbs. 

Hails 10,000 16 1 10 

FisL-pIates 374 17 1 4 

10.380 13 2 14 @ £11 =£114,187 9 6 
fioltsandNuta 86 16 @ £20 = 1,716 

£115,902 9 6 

Corrency S 564,058 Yl 

Paid on account I 558,175 52 

All the supplies embraced in those contracts hare been delivered. 

Contract No. 11. 

Rails. — 6,000 tons of Bessemer steel rails with the proportionate quantity of 
fidh-plates. to be delivered F.O.B. in Liverpool. Naylor, Benson & Co., London, 
Mui'cJiants. The Specification was the same as that for Contract No. ti. Date of 
contract, 0th Fodruaiy, 1875; date for delivery— 2.500 to 3,000 tona in March and 
April, 1875, but not e:<ceeding 1,000 tons during Uai-ch, 1876. The remainder in 
Hay, 1875. The quantities and rates as follows ; — 

Tona ewt. qn. lbs. 

Bails 6,077 3 1 18 

Fish-plates 109 10 1 4 

6,186 18 2 22@£10 10=^£64,462 16 3 

CuiTBney ; I 265,052 36 

Paid on account I 266,052 36 

All the supplies embraced in this contract have been delivered. 

Contract No. 12. 

Geoksian Bat Beanoh. — Ext«ndiDg fVom the proposed weetern terminas of 
i.ho subsidised portion of the Canada Central Railway, to a point on the French 
Rivor near Georgian Bay. Length about 85 miles. Hon. A. B. Foster, contractor. 
The contract embraced the cost of surveying and locating the line; the complete con- 
sti-Qction of the lino in running order ; tho station and terminal accommodation ; 
telegraph line fully equipped ; the rolling stock equal in the first place, to 12,600 
per mile ; and wharf accommodation at tho terminus, at River French. 

The contractor to be paid at tho rate of {10,009 per mile, al:M interest at the rate 
of 4 per cent per annum on the sum of f 7,600 per mile, for 25 years, and a grant of 
Innd equal to 20,000 acres per mile. 

Amount paid for surveys $41,000, 

This contract has been cancelled. 
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Contract Ao. 13. 
Maim Link. — Gradins and brid(i;ing — Fort Willi&in to Sbebandowan. Length 4S 
miles. Heura. Sifton Hind Ward, contractors. Tho contract embrecaa the clearing, 
grabhing, fencing, excavation, draining, ditching, fonndation work8, wooden Inidgca, 
culverts, and all other worka required in connection therewith, according to genenil 
epecification. Date of contract, 3rd April, 1875; date for completion, Ist Angast, 

Theapproximate quantities fiiminbed to contractors, moneyed out at ootitract 
rates, are as follows ; — 

8CHBDT1LE Of QUANTITIES AND PRtCIB. 



DeicripUon of Work. 



TIXI«cte» OlcariDg 

33 " tr,.„. OloM cattiag 

IH " Ombbinp, JDcludin^ eide dUcb«8.. 

30,000 liD»l feet. FenciDg per 100 lineal ft- 

30,000 cubic yardj Solid roelc eicavBtion - per cabk jmtd. 

8,000 " .. Loom " _ " 

944,000 " ..;B»rih czcKTatlon _ " 

74,000 lineal feet. Uoder drain* p«r 100 lineal ft, 

" IB 100 feet clear! Howe *""* bridgei. 



1 



80 



U],000 feet, B. t 
10,000 " 
6,000 " 
20,000 Ibl 



Ortb work In abalnenta and plert oif 
bridges, ineladlng timber and ftone 
filling . ....- per eabic7ard. 

Piles '.."...'".!'.'.'..'.!!".'.!"!'..' ...!!!per lineal foot.!! 

Timber, 10 inches by 13 incbee, gtriDf*- 

era for Ireallo briflKes and ciilTerla... 
Timber, 13 inch square, ia trestle 

brld/res, calrerts, and cattte |[uarda. 
9 incb flatted timber, in trestle bridges, 

culrertt and cattle guards 

Hemlock or spraoe plank. .,..» i 

Pine plank.., 



i,ooon.,B.H. 



Hardwood plank- " 

Wroujtbt iron, including bolta, Spikes, 

Straps, &o... per lb ... 

Cast iron - ^ " ... 



a,COO DO 
2,400 00 
1,800 00 



IS 
30 00 
SO 00 
10 00 



14,000 00 
880 00 

8,840 00 
1,114 00 

37,600 00 

4,000 00 

ai7,lM 00 

37,000 00 
0,000 00 

14,40J 00 
1,800 00 
4,000 01 



3,800 00 
30,000 00 
4,60«00 



ApiroxImaU araaantof Contract | »~ 1400,194 



After the contract was let, a change was mode in the location of the line, which 
cut off atxiut 12^ milos at tho westerly and, and reduced the quantity of woric 
about one-third. The contract now terminatea at a point near Sunuhme Creek, 
length, 32^ mi I en. 

Approximate amount of contract (as revised) t270,796 00 

Amount paid on account of work executed 239,220 00 

Contract No. 14. 

Main Link. — Grading and bridging — Selkirk to CroM Lake. Length, 77 mile*. 
Mee^i'M. Sifton and Wai-d, Contractors. The contract embraces the clearing, 
grabbing, fencing, excavation, draining, ditching, foundation works, wooden bridges, 
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culvertB, and all other works foquii-ot! in connection therewith, according to general 
Hpecifications. Date of contract, Hrd April, lb75. Date for completion, 1st August, 
1876. 

The approximate quantities furnished to contractors, moneyed out at contract 
«te«, are as ftrtlowa : — 

STHMDtFLB OF QrANTITIIB AND PRICKS. 



Detertptloa or Vorki. 



RalM. ' AmoDDt. 



1,000 Aet 



OloM dntUDf.... 



...per ur«. 



S00,OW LiiiMlfeat 



>Orabbinf, induaiDBSldedltebes " 

_ .,._ t FcneiAfi: _ p«r 100 line«l ftet. 

10,000 OnUc Ydi.j8olid rock eiuTatlon _ MretfUejkrd. 

3,000 " ..ILoom " " '' 

1,000,000 " ..lEirth eicavktion lotlnllnit btimrtrlnft " " 
40,000 " ..'Excamion in off-take ditcbM bejirad 

Ratlwaj limltl " " 

10,000 LlDMlFMt Coder draini , per lOOIiaekl leet. 

S ipani, too ft. de«r. HoweTroM Btiigtt per (pan 

1 " to " _ " " " 



CiitHcTdi..Orib-workiii Rbatmenti anil plen of bridges, !tic1iid- 

ttig timber^nd itoiM flllUng per cnble jard 

_,_.» " ..'Rip-ran " '' 

1,400 Lineal Feet PileB 



0,000 
SS,000 



3,000 ■ 
14,000 ■ 
10,000 Peet, 

8,000 ■ 

0,000 



....per llaeal foot. 



S 00 
40 00 
SO 00 

eoo 



GO 00 
4,000 00 t 
3,000 00 
2,S00 00 I 



Timber, 18 ioebe* bj 13 incbea, stringen 

for trestle brfd^ and anlrerta ~ 

Timber, II incliea aqaare, in Ireatle 

brldm. eulTfTti and cattle guardi. , 

Timber, 13 jnobei bj 8 iaehcB " ■ 

" Olocbeibj OiDobes " { 

8-liicb flatted timber ■' 

Hemlock or eprnce plank...... per 1,000 feet B.M. 

PCne pUok " " ' 

-,--- - Harderood Plank " " ■ 

30,000 Lbt 'WroDKhi iroo, inclD^ngboltt, epikes, ftrapa, 

I Ac. per ft.' 

•r - •■ - 



3,000 



-'Oatt Iron 

Approximate amonnt of Oontract,.,. 



I 



$ cte. 
B,«W0O 

4,000 00 
13,000 00 
13,000 00 
30,000 00 
3,000 00 
360,000 00 

9,!00 00 
10,000 00 
12,000 00 



3,800 00 

33,000 00 

390 00 
600 00 



Amount paid on account of worl< exocntod $214,500 00 

Contract No. 15. 

Uaih Line.— Grading and bridging— Gross Lake to Keewatin. TiOngth, 36^ 
milee — also track laying and ballasung, Selkirk to Keewatin, length 112 milos. 
Heesrs. Sutton, Thompson k Whitehead, Coi^troctors. The contract embfaces the 
clearing, grabbing, excavation, embankments, tunnelling, drainage, ditching Ibunda- 
tion works, wooden bridges, culverts, ma.-«nry, the track-laying ballasting, and all 
other works connected therewith, according to general spec i 9 cations. Dato of 
contract, 9th January, 1877; date for completion, Ist July, 1 79. The truck from 
Selkirk to Cross Lake to be laid as soon as pi octicable after the com pi el ion of the 
roadbed by the contractors for the grading of that section, 

The approximate quantities nirnishodto contractors, moneyed outattbecoutraot 
rates, arc ae follows; — 
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300,000 cubic jardE 



10,000 lincAl feet 

1 Ipao, 40 feet clear. 

4SS liaeal r«Pt 



SCHEDDLE OF QUANTITIUl i 



DescripUoQ of Work. 



Clearing per i 

Oloa* cutting " 

OrubbinK, including tide ditebes M)d «ff-- 

take drains " 

Solid rock exMTatlon ^ per c. yard 

T.oMe rock eicsration _ " 

Gartb I'lcavation, InelndlnK bortowlDB. " 

Eicaration in olT-take ditchea, beytmd Mil- 

UnderJrains ""Z'"Z'".S'Z7ZZZ~'i'Z'Zyvt 100 1. ft 

Howe tmu per span^.. 

Tunnelling for railway (eectional Brea equal 

' ~ " ibic yards to tbe lineal foot) per t. foot. 

i_ » — . JI2 g„|,i|. j^rjg pel 



20-ft. tunnrls f 



lineal foot)... 

t2'ft. tnnnela for streams (4 eiibie yards per 

lineal foot ~ 

•,^ ... S-ft. lannelB for etreami (2 oubie yards per 

I lineal foot) - 

1,300 " ...|6-ft. tunnels for streams (1 cable yard per 

lineal foot) ...i 

1,000 collie yards Rip-rap per c. yard 

a,400 " ....Bridge masonry " 

380 " ...'Cribwnrk in abutments and piers oT bridges, 

including timber and Btone-Glling " ...I 

Sqtian4 Timber tn Treitlt-vork, Bridgt$, Calttrtt, 4^e. . 
.. 16 inches by 12 incLes - per 1. foot.| 



600 lineal feet 


84,000 " 


84,000 " 




20,000 " 


140,000 « .. 


340,000 " 


226,000 " 



MOiOOO 
44,000 
16,000 
81,000 
14,000 
T4,000 



IB 



12 



13 indies by 12 incbes perl, foot 



4,000 00 
3 TB [ 836,000 00 
t TS I 52,500 00 
29,000 00 



26 00 
18 00 



...per 1,000, B.H. 



1,000 " ...I 8 inches flatted Umber 

015,000 feet, B.y....' Hemlock or spruce plank .... 

1,000 " ...tPioe plank - -■ ... 

1,000 " ...[Hardwood plank " 

315,000 lbs Wrought iron, Inclnding bolts, spikes, 

I straps, Ac — perlb 

10,000 " Castiroo - " 

370,000 Number iTies per tie _.„ 

116 miles iTrack-laying - per mile .. 

186,000 cubic yards Ballasting percyardl 

26stts IPtnnta and crossings laying eacD set 

I Approximate Amount of Contract.. | 



Amount paid on Hccountof work executod.. 
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Contract JVo. 16. 

Canada Centbal. — Kxtension of the Kailwny Trom the vicinity of the villa^o of 
DoDglas westwaitl to the oastarn end of Iho main line of the Pacific Railway near 
Lake Nipisaing. Tho Canada Central B-iilway Company contractors. The length 
of lino subsidized is aboat 120 miles, arij the subsidy to be grauted is at the rate (tf 
112,000 per mile. 

Date of Order in CocDcil, 4tb N'ovember, 1814; date for completion, let 
January, 1877. 

Very httlo progi'otts has boon mado towards carrjiog out tho work. Tbo sum of 
(63,000 has been paid on accoant of rails delivered. 



■ Contract No. 17. 

Tb A ASPORTATION OF Bacls from Llvorixwl, England, to the ports of Esquimalt or 
N^anuimo, on Vancouver Island, British Colombia; AndorHoii, Andoi-son A Co., con- 
tractors. 

The contract embraces tho transportation of about 5,000 tons of stcol rails, with 
their accessories, such as fish-plates, boltit and nuts. l>ato of conti-act, 8lh April, 
1875 ; dato for lost shipment, Juno 1875. Tho qaantitios and rates are as follow : — 

Tons. cwL qri, Iba. 

Rails 5,077 8 1 18 

Fishplates 109 10 I i 

B'>lts and Nuts.... 73 4 

5,260 2 2 22® $9.73 1*01- ton... .151, 181 22 

Insurance.... , 205 03 

Fi-cight on Packages 16 68 

<51,462 96 

Amount paid on account $51,-162 96 

Contract No. 18. 

Tbanspoktation of Rmls, fish-plates, bolts, etc., from Dululh to Winnipeg, Man., 
or nny point on tho Rod River between Pembina and Winnipeg, at the rato of tl5 
per too, U.S. currency, and in the ovontof tho channel of tho Rod River bcinj; 
improved, same rate, viz. : $15 per ton from Duluth to tho point of croiaing of tho 
Canadian Pacific liuilway north of Stone Fort. 

Rod Rivoi- Transportation Co., Oonti-aetors. Diito of conti-act, May 32nd, 1875 ; 
dolivcrj' during tho season of navigation. 

Quantities delivered to date aa follows : — 

Tons. cwt. qrt. Ibl. 

Rails 14,492 2 9 14 

Fish pliitcB 597 13 9 

Bolto 51 12 1 3 

15,141 7 2 1 @tl5U.S.cy. = 8227,l23 41 
Amount paid on account, $206,171 33, Canadian currency. 
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Contract No. 19. 

Ehginbes'h House, erected at £ead'd, near Eaministiqnia Bridge Moms 
Chevrotte, Contractor. 

The contract embraces all labor, material, plant, and evorything noceuary for 
tho duo completion of the work. Dale of contract, 3n] June, 1875 ; date for comple- 
tion, let August, 1875. 

Amount of contract tl,600 00 

Amount paid $1,600 00 

This contract has heen completed. 

Contract Ao. 20. 

T&ASPOBTATiOM OP Railb : 6,000 tons of i-aih, with their acccudorioit, rrom 
Montreal to Fort William or Duluth. Tho UerQhanta'u and Lake and River Stoamsfaip 
Company, Contrnctoi's. The conti-act iticlaJed the providiny of tlrdt-cladd pi-opellers 
and li-aneport from the Fort of Montreal to the Porta of Fort William and Daliith, or 
cilhor of them, together with all charges for loading and unloading and piling of tho 
same on the wharvos or places within a diHtance of 60 feet from tho ahip's side; all 
proniinmsof inauranco; M wharfage or harbour dae.^ at the p^rte of dejtioatjoo or 
delivery, with all canal and other totU chargeable on tho route. 

I>ate of contract, 29th July, 1875. Date for completion, season of navigation 
of 1875. 

The quantities and rates are as follows:— 
ToDI. CWt. qrg. Ibl. 

Bails 10,390 19 1 26 

Fish-plates .... .180 8 3 
fiolts and nuts 56 8 8 



I 



10,826 16 1 6 at $6.20 per ton == (67,126 28 

Amount paid on account .' 967,126 28 

This contract has been completed. 

Contract No. 21. 

TuANSPORTATioN OP lUiLS fi-om Munti-oal to Liuhino. Patrick Kenny, Coo- 
tractor. Tho contract embraces tho taking of tho raiU from ships' tackles or wharvos 
wherever they may have been landed, transporting tho same to the Rock Cut at 
Laohino, and ihoi>e discharging and piling the same. 

Date of contract, !fth August, 1875. Dale tor completion, daring the season of 
navigaiion of 1870. 

Tho quantities and rale are as fotlowd : — 
Tons. cwt. qre lbs. 
Bails 10,977 13 4 at 80 cts. per ton = (8,782 11 

Amount paid $8,782 11 

This contract has been completed. 
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Contract So, 22. 

Taanbportation of Rails wUd their acce^aorieH from Montreal to Kingston. 
Holuomb & Stewart, Contwctore. The contract embraces the supply of a numoer of 
standai-d barges with proper stoam powoi' nnd transport, to load, unload and pile the 
same oa wharf to be indicated. Dale of contract, 22nd September, 1875 ; date for 
conipletioc, daring the season of navigation of 1875. 

Quantities and i-ates as follows :— 
Toiu. owt. qn. lbs. 
4,906 8 19 @ 91 HO per ton less 10c. per 

t(m fbr piling done by Government $5,887 70 

Amount paid »6,850 00 

This eontraot has been completed. 

Contract No. 23. 

SLEEPEas or Cross Tees to bo delivered along lino fromFort William westward 
to the 23i-d mile poet. Messrs. Sifton & Ward, Contractors. The contract provides for 
the delivery of 56,000 tics as per specification. Date of contract, 4th October, 1875 ; 
date for completion, Ist June, 1876. 

Quantity of ties delivei-ed 66,339 at contract rat« 26c... $14,648 14 



Amount paid $14,648 14 

This contract has been completed. 

Contract No. 24. 

Engineeb's House to bo erected at the Town plot of Fort William. Messrs. 
Oliver, Davidson & Co., Contractors. The contract embraced all labour, material, plant 
and everything necessary for the doe completion of the work. Date of contract, Sth 
Septomtier, 1875 ; date for completion, 20th Jane, 1876. 

Amount of conti-act. $3,000 00 

Extra allowance for plastering, etc 83 70 

$ 3,083 70 

Amount paid $ 3,083 70 

This contract has been completed. 

Contract No. 25. 

Main Line. — Grading and Bridging — Sanshino Creek to English Rivorj length 
80 miles ; also track-laying and ballasting from Port William to near English River ; 
length, 112^ miles. Messrs. Puree II k Ryan, Contractors. The contract embraces 
the clearing, grubbing, excavation, embanking, draining, ditching, fonndation works, 
wooden bridged, culverts, tracklaying and ballasting, and all other works connected 
therewith, acconling to general sjecihcation. Date of contract, 7th June, 1876 ; 
date for completion to FortSavanne (Lao des Miiles Lacs), Ist August, 1877 i 
to English River, 1st August, 1878, 
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The approxiniLtte qunntitiea furnished to contractors, moneyed out at contract 
ratos aro as foUowe :— 

SCHU>ULK OF QUANT1TIF8 AND FRI0E8. 



340,000 cubic jsrds 
10,000 
1,000,000 
10,000 



Olearing. .per ai 

Olo«e cutting „ _ " 

Qrabbiug (Including aide ditches and off-take 

Solidrock 



(line cuttings) peio- jurd 



Eartb eicavalion (including bocroiriag} " 

Kicaraiioii Id off-lake ditcbea beyoad rul- 
er drains per 100 lineal feet. 

Howe truM bridge 100 fu clear.. pei ipao... 



3,000 " 
6,300 lineal feet. 
14,000 ■■- 



46,000 " 
38,000 " 
11,000 feet S.Ii... 



Ctib work in abulments and piers of bridges 

(including limbec and stone filling) perc. fard 

Bip-«P " 

Piles driven .....per 1. fool. 

Timber, 16 incbes b/ 13 inches, striogerB m 
treslle bridges and culrerta " 

Timber, 13 incbes square, in trestle bridges, 
culverts and catile gaardB '* 

Timber, 13 incbee by 6 inchei, in work " 



10,0C0 " .... 

310,000 tiea... 

113 mites 

180,000 cubic yards 



Hemlock or spruc«> plank, in work pec 1,000 B.M. 

plank, in work " 

Hardwood, plank, in work " 

Wroughtiron, including bolts, spikes, Btrapa, 

&c, in work per lb... . 

Cast icon - 



39 
10 00 
4,000 00 
3,800 00 
3,100 00 
1,!00 00 



16 00 
30 00 
30 00 



330,000 00 

3,600 00 

6,000 00 
16,000 00 

6,600 00 
12,600 00 

7,300 00 

36,000 DO 
6,000 00 
1,335 00 



38,400 00 
800 00 
0,000 00 
6,040 00 
116 00 
6*0 00 
80 00 

4,900 00 






Track lafing. per mite 

Ballasting. perc. jrard 

Hoials k crossings.... lajingeach 



ApproiiDiate amount of Oontcact.... 



[ Amount paid on account of work executed (129,100 00 

The work is being energetically prosecuted, the rails ore laid twenty-five miles, 
and it is oxpectod that Fort William will be connocled with Port Savanne by Septem- 
ber next. 

Contract No. 26. 

ExQiNB House at the town plot of Port William. James Isbostor, contractor. 
The contract embraces nil kinds of labour, machinerj-, materials and everything 
necessary for the due execution and completion of a ten-stall engine house. Date of 
contract, 17th July, 187t> ; date lor comjiletion, lut August, 1877- 

Amount of contract »30,989 00 

Amount paid on account of work executed 14,800 OQ 
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Contract No, 27. 

Transportatton of Rails from Montreal, Lacfaino and Kingston to Fort 
William or Dulutli. The Merchants and Lake and Eiver Steamship Company, Con- 
trnctora. Tho coDtrnct includes the providing of fii-at-clasa propeiloi-s and transport 
from the ports above named to Fort William and Daluth or either of them, together 
with all charged l(>r loading, unloading and piling of the same on the wharve) or 
places within a distance of sixty feet from the ship's side, all premiums of insurance, 
all wharfage or harbour dues aL tho portu of destination or delivery, with all canal or 
other tolls chargeable on the route. Date of conti-acl, ISlb May, 1876; date for 
completion, season of navigation, 1876. 

The quantities and rates ai-o aa follows : — 

ToDB. cwt. qr, lbs. 

w-ii.. 10I-K9 11 9 „,( Montreal to Fort William or Daluth, at JK-BO I -cift.qfi co 
RaiU, 19,052 U 2 22Jj^^jjj|_^ „ „ ' ^^ ^ jj^ | »88,436 62 

Rails, 130 0— Kingston " " at 2.75... 367 50 

Raitri, 100 0— Kingston " " at 3.25... 325 OO 



Amount paid, $89,060 00 

The contract has been complet«d. 

Omtract No. 28. 

Transportatiok op Rollino Stook, fish plates, bolts, epikee, switch-gear, &c., 
from St. Paul or Duluth, to Manitoba. The Rod River Transportation Company, Con- 
tractoi-s. Date of contract 16th May, 1876; date for completion, season of naviga- 
tion. 

The quantities and rotes are as follows : — 

Fish-platej, bolts, spikes, crossings and switeh- U.S. Uy. 

gear, at $0 75 per 100 lbs. 

Locomotive and tender to Moorhead, at 35 per mile. 

" " Moorhead to Manitoba, nt 1 00 per 100 lbs. . 

Passenger or baggage cars to Moorhead aL 15 per mile. 

Do do Moorhead to Manitoba, at 75 per 100 Ibe. 

Box car to Moorhead 10 pei mile. 

Flat car " 08 per mile. 

Boxor ^at cars, Moorhoad to Manitoba 75 per 100 lbs. 

No work performed under this contract to date. 

Contract No. 2W. 

Railway Spikbs, to be delivered on the wharf at Fort William or Daluth, 
Messrs. Cooper, Fairman & Co., Contractors. Date of contract, July 28. 1876. 
25 tons to be delivered on or before tho 15th Augu^tt, 1876; the remainder at suitable 
periods therei liter. 

Contract for 160 tons, at (57.00 per ton $8,55000 

Amount paid 4,276 00 
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Contract M. 30. 

Bolts and Nuts delivered in Montreal or Toronto. Messra. Cooper, Fairman & 
Co., Contractorg. The conti-act embraced the delire^ of bolta and nut^, as above, 
manufactared according to sample furnished by Mr. C. P. Sandberg. Date of 
contract, 5th Marcb, 1875. 

Contract for 160 tonu, at $101 $16,160 00 

Amount paid 16,160 00 

This contract has been completed. 

Contract No. 31. 

Bolts and Ndts delivered in Vaneoaver Island, British Colnmbia. Messrs. 
Cooper, Fairman & Co., Contractors. The contract embraced the deiiveiy of bolta 
and nuts, as above, manufactured according to sample Aimished bv Mr. C. P. Sand* 
berg. Date of contract, 6th March, 1876 ; to be delivered daring the year 1875. 

Tods owt. 

43 4 at»94 90 $4,099 68 

30 at 90 04 2,701 01 

Amount of contract $6,800 69 

Amount paid $6,800 69 

This contract has been completed. 



GENRBAt SPECIFICATION 

For the Oonstruction'of the Work now being carried into execution vnder certain of the 
foregoing Contracts. 

1. This specification refers to all works of construction and materials reqnired 
in making and building the railway up to formation level, and preparing it for the 
permanent way: comprising clearing, close cutting, grubbing, fencing, excavation, 
tunnelling, draining, ditching, foundation works, bridges, culverts. Also track- 
laying, ballasting, and all other works connected with the constmction and comple- 
tion of the line of railway, to which the Engineer may consider this specification to 
be applicable under each contract. 

GLIABINO, CLOSE OnTTINQ AND QBItBBINO. 

2. The clearing is embraced in the contract for the erection of the telegraph ; 
but in the event of the Telegraph Conti-actor biting to execute this portion of the 
work, the Contractor for grading may be i-oquired and directed to do it; a price for 
clearing is therefore necessary. 

3. Whei'e the railway passes through wooded sections, the land must be cleared 
to the width of sixty-six feet on each side of the centre line, or such greater or 
lesser width as the Engineer may direct. 

4. The clearing is to be done so that all the brush, logs and otber loose material 
within its limits shall be' barned. In no case shall any of the brush or logs be cast 

Digitized byGoOgIc 



back upon the fldjncent timber litnds; thoy mnst iavariably bo made into piloB near 
the centre (tf the space to be c'.eared, and there entirely consumed. All brasn or trees 
accidentalk- or otherwise thrown into the adjacent woods, must be dragged out and 
bnmed. Tbe land when cleared must be left in a clean condition, and the Contractor 
will beheld responsible for all damage to crops and timber. 

5. Where embankments are to be formed leas than four feet and moi'e than two 
feet in height, all the standing timber and stump must be chopped close to the 
ground within the limits of the ombankmont, and burned. 

6. Whoro excavations do not exceed three feet in depth, or embankments two 
feet in height, all atnmps mu>it be giiibbed out and if possible burnt; those thai will 
not burn must be carried beyond the limits of the cuttings and embankments, where 
directed, and there piled. Directions will be given at the proper time as to the 
extent of ground required to be cleared, close-cat and grnbbed. The side ditching 
and off-take drains most also bo grubbed, but no grubbing will be paid for in borrow- 
ing pits. 

TKNCINQ AND CIATE8. 

7. Thefbnce, wherever required, shall be a strong, well-built, heavy farm fonco>)f 
approved design, thoroughly secured by stakes, riders, posts and yokes, or other moans 
to prevent its removal by gales of wind or animals. 

8. The form gates, when required, will be light and strong, of an approved 
design, similai' to those on the Intercolonial Railway. 

9. The fencing to be thoroughly completed through all tbe cleared lands, and 
wherever it may be directed to be placed by the Engineer. 

aRADING, lUBANKUBMTS, DITCHING, XTO. 

10. In woodland the grading will be commenced after the clearing, close cutting 
and grubbing required is completed to the satisfaction of the Engineer. 

11. The width of embtinicmGnts at sub-grade or formation level will be 17 feet. 
The width of cuttings will not be less than 22 feet. The slopes of earth work will gener- 
ally be mode one and a half horizontal to one perpend icnlar. In rock cuttings the 
slopes will be, as a i-nle, one horizontal to four porpondiculai-. In cuttings pai-tly 
earth and partly rock, a borm of 6 feet shall be left on the surface of the rock. The 
widths, slopes and other dimensions above defined may be varied by the Engineer at 
any time, to suit circumstances. And the Contractor shall not take out nor be paid 
for rock, nor any other excavation beyond the slopes, without an express oi-der, in 
writing, fVom the Engineer. In the event of a slide in a rock cutting after it is 
formed, the Contractor will remove the debrii, and be paid for it as loose rock or as 
earth, according to the class to which it may appear to the Engineer to belong. 

12. Tbe material to be placed in the embankments must Ixj approved by the 
Engineer, and in places whore the natural sui-fiioo of the ground upon which the 
embankment is to rest is covei-ed with vogetablo matter which cannot he burned off in 
clearing, and which would, in the opinion of the Engineer, impair the work, the same 
must be removed to his entire satistitction. All sloping ground covered with pasture 
shall be deeply ploughed over the Iwse of the embankments before the latter are 
commenced. 

13. In level prairie sections it will be necessary to excavate off-take ditches f>r 
considerable distances to the right or loft of the lino. These ditches will generally be 
required in the lowest ground, where the material is fi-equently of a tough nature 
(locally known by the name of " Gumbo"). These offtake ditches mast be of such 
widths and depths as may be required and directed. The sides shall bo sloped one 
vertical to two horizontal, and the material shall bo cast out so as to leave a berm of 
at least six feet between the deposit and the top of the slopes. A separate price for 
off-take ditches will be required in the tenders, and the quantities shall embrace all 
excavation in connection therewith, beyond the limits of tbe railway land. 
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14. Sid&-hil1 ground to be covored by embankment ehall flrat bo thoroughly 
nndordrained aa the Engineer may see expedient, and all cuttings after being formed,^ 
and nil elopes likely to be affectod by tvot, must be similarly unHerdrained, longitudin- 
ally or trans vei-fiely, or bolh, m ci ream stances may soom to him to require. These 
di-aine will be constructed in a similar way to that in which oi-dinary land diains are 
sometimes made ; a trench will first be dug to a minimum depth of four feet, and 
in the bottom of this trench, three or four cedar or spruce poles from two to three 
inches in diameter will first be laid by hand, breaking joint; over the poles will then 
be placed not less than three feet of small broken stone, not larger than ordinary road 
metal or good gravel ballast, over which will be deposited such material convenient 
to the place as the Engineer may approve of. The Contractor must find all the 
material required in tfaeEO drains, do all the work described and remove the surplus 
earth. These drains must always be made with a sufficient longitudinal fall for the 
easy flow of the water, and therefore they may in level cuttings be deeper at one end 
than at the other, but the minimum depth wifl be not less than four feet. 

15. On the completion of the linecuttingsand the undordrains provided for in last 
clause, ditches for the removal of surface water shall be formed along each side at the 
bottom of the slopes, in cuttings, according to directions to be given. Catch water 
ditches shall also oe formed some distance bock fi-omthe top of slopes, to exclude from 
tho excavation any water flowing fi-ora the ailjoining landu ; the Contractor shall also 
constti-uct all other di-ains and ditches which the Engineer may deem necessary for 
the perfect drainage of the railway and works. 

16. All open ditches in cuttings or elsewhere, other than those referred to in 
clause 13, and all excavations required forturning, making, or changing watercourses, 
and which must be executed as may from time to time bo directed, will be measured 
up and paid for as excavation acconling to its class, and all other excavations such aa 
may be required in the formation of public roads, or in borrowing pits, or in grading 
depot grounds, turnouts or branches, and so much of foundation pita for bridges ana 
culverts as are not under the level of the water, shall be considered as a necessary 
purt of the excavation for tho formation of the roadway, and must be executed and 
the material deposited according to the directions of the Engineer, and will be pwd 
for at the same rate per yai-d ri the ordinary excavation, according to its class. In 
foundation pits, where pumping or bailing becomes necossary, all the excavation 
under water level shall be measured and reckoned at three times the price of earth 
excavation, in oi-der to cover the extra cost involved. 

CLA8BIFICATT0K OF EXCAVATtON WORKS, ETC. 

17. Excavation will be classed under three heads, viz. : Solid Bock, Loose Rock, 
and Earth, and will be paid for accoi-ding to the following definitions: 

Ist. Ail stones and boulders measuring more than -10 cubic feet, and all solid 
quariy rock, shall be termed ilolid Sock Excavation. 

2nd. All stones and boulders measuring more than 14 cubic feet, and loss than 
40 cubic feet, and all loose i-ock, whether in sitae or otherwise, that may be removed 
with fhcility by hand, pick or bar, without the nocossity of blasting, shall be termed 
Xioose Rock Excavation. 

3rd. All other excavation of whatever kind, with the exception of oOTttako dit«hes 
referred to in Clause 13, shall be termed Earth Excavation. 

18. The contract jirico for those several classes of excavation shall be taken to 
include tho whole codt of hauling, except only extreme cases which may involve a 
haul of more than twelve hundr^ feet For every hutidrod feet of haul over twelve 
hnndixid feet and up to twenty-five hundred feet, the Contractor will be allowed at tho 
rate of one cent per cubic yaixl, that is to say in tho event of the haul being in any 
case twenly-five liundred feet, thirteen cents per yard shall be added to the sdiedule 
rate ; which will bo the maximum allowance for haul in any case. This clause shall 
not apply to ballast. 
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19. The embankmeDte miitit bo made to such safSoiont height and width as will 
allow for the subeidence of the Bame, ao that on being trimmed they will aland at the 
full (JimensioDB apecified in Claaae 1 1, or at such heights, levels, widths and furma us 
may bo directed by the Engineei', the upper ani-fuce of the banka to be rounded iu 
ordei- to throw off the water. 

20. The whole of tho grading ahall bo carefully formed to tho levels given, and 
the roadway in cutting shall invariably bo rounded ood left from six to eight iDchos 
lower at the sidoa than on tho centre line. In rock cuttinga it will bo sufficient to 
form a water chunnel about two feet wide and eight inches deep along each side. All 
materials found in excavations, whether in i-oad-bed cuttings, uttchee, water channels, 
road croeeings, borrowing pits or elaewberc, must be deposited in such places as the 
Bngineor may direct. In cases where the road-bed excavations are insafficient to 
form the embankments, the deficiency ahall be supplied by widening the cuttings, or 
from the side ditches, or from borrowing pits, but no material shtiTl be so supplied 
without liid concurrence, and not until tbe cutting* are comjiletod, without his express 
sanction. All borrowing pits ahall, if requii-od liy the Engineer, be dressed to agood 
Hhapo and properly drained. Whei-e material to nakc up embankments is taken from 
the sides of the embankment, a borm of at least ten feet from bottom of slope of 
embankment ahall remain untouched. 

21. Where the excavation in a cutting exceeds what may be requii-ed to make the 
cmbankmonta of tho speciSed width, the Mnginoer may direct that the embankments 
be increased in width with the surplus material, and when this is done to his satis- 
faction, the remainder, if any, may bo wasted ; but in every case where either boiTOw- 
ing or wasting is rosoi'ted to, tho materials must be taken and deposited as he may 
regulate and direct. 

22. In cases whore pitching or rip-i-apping will bo roquii-ed for the protection of 
embankments cuntiguouct to streams, all atone suitiiblo for thia work found in excava- 
tions may bo removed and deposited in some convenient place until required, and all 
good building stone which may bo found in i^ock cxcavationa may, with the approval 
of the Engineer, bo preserved and piled along the sido of tho line as diroctod. BuL any 
material so found and uaed will not be paid for twice, tho quantity, if considerable, 
will form adoduclion from the quautity of excavation as measured in the cutting, 

23. Rip-rap work, wherever required and oi-dered for tho protection of slopes of 
embankments, inuat be well and cur.fully performed, in such manuer and ot such 
thickness as may bo directed. It will be measured and paid for by the cubic yard. 

24. Roads constructod to and from any point on the line of Railway for tho con- 
venience of the Contractor, for tho conveyance of material or otherwise, must be at 
his own ri^k, cost and charges, and he mii:tt pay for the use of tho land for I he same. 

25. Wherever the line la intersected by publ.c or private roads, tho Contractor 
must keep open at hia own cost convoniont passing places, and he shall be held roa- 
pODsiblo for keeping all crossings during the progi-ess of tho works, in such condition 
as will enable the public to uw ihom with pei'fect safety, and such as will give rise 
to no just ground for complaint. Contractors will be held liable for any damages 
resulting from negligence on their part or that of their men. At all public roada 
crossed on the level, the Contractor will be required to put in two substantial cattle 
guai-ds of wood of such dimensions ai may bo directed by the Engineer. 

2(i. Whenever any material is met with in the excavations, whioh iho Engineer 
shall consider suitable and required for ballast, the same ahall at his diacretion bo 
reserved for that purpose. 

27. When slips occur in cuttings, after they are properly formed, the material 
must he immediately removed by the Contractor, the slopes re-formed, and such pre- 
cautions adopted us the Engineer may deem necoiieary. The Contractor will be paid 
tor tho removal of slip* as already provided for. 

28. In tho event of earth excavation being proceodod with in >yinter, no snow or 
ice must bo placed in embankments, or allowed to be covei-od up in thom, and all 
frozen oarth must as far as praoticable be excluded from tho hoart of embaqk- 
mente. 
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29. The Contractor ehal), befoi-o Iho work is finally accented, fiDish ap cuttings 
and embankments, dress and drain borrowing pits when required, dress slopes to t&e 
required angles, repair all damages by fi-ost or other caoses, and complete everything 
connected with the grading of the road-bed, kc, in a creditable and workmanlike 
manner, in accordance with the dii-ecttons and to the BatisfactioD of the Engineer. 

30. The meoenremont of quantities shall invariably be made in excavation, nn less 
in special cases, if any, where this may be found impossible ; in such cases the Engi- 
neer shall determine the qtiantithis in embankment, after making all proper allow- 
ances, of which he shall be the judge. 

31. The pi-ices stipulated for excavation of the several denominations, together 
with the price for haul in extreme cases, and the price foi- work in foundation pits 
undor water level, shall bo the total prices for excavatiog, loading, removing and 
depositing all the material. In a word, the rates and prices stipulated in the con- 
tract must be understood to cover every contingency; the furnishing of all labour, 
material, {>ower and plant; tbe cost of finishing up cuttings and embankments, the 
di-osfiing and draining of sorrowing pits, when required ; the dressingof slopes to the 
i-egtiirod angle, and the completing uf everything connected with the grading of road- 
bod, in a ci-^ilablo and workmanlike manner, in ac-cordanco with the directions and 
to the satislaction of the Engineer. 

TUNNEL I.INQ. 

32. The tunneling will consist of " Line Tunnels " and " Stroam Tuonels " ; the 
former shall be formed to an exact minumnm section hereafter to be furnished. For the 
purpose of tendering, tbe sectional area of "Line Tunnola " shall be calculated at 405 
Bupei-ficial feet, equal to 15 cubic yai-ds to the lineal foot of tunnel. The " Stream 
Tunnels," where formed, shall bo driven through the solid rock which, in some places, 
form the sides of ravines; ihey must be formea in the manner to be pointed oat m each 
cose. Open cuttings at the end will be excavated to give an easy now to the water; 
these open cuttings may be slightly curved, bat the tunnels proper must be perfectly 
straight from end to end, with the sides as smooth i-.s practicable. The up-stream end 
in each tunnel mrst generally bo one foot lower than the bed of the stream at that 
point, and the tunnel must be driven with a proper inclination. Care must be taken 
to leave a solid pillar of icok between the tunnel and the side of tbo ravine, equal 
(c.fcopt in Bpocinl caso^) to not less than about double tho diameterof the tunnel. Tho 
thickness of solid rock over tho tunnol shall bo similarly proportioned. Tho open 
cuttings which forms tho outlets and inlets of tunnels, shall bo measured and paid as 
oi'dinary excavation accoi'ding to classification ; the material excavated from tnem to 
bo placod in the embankments ; or as may bo dirocLod. The tunnels shall be paid for 
by tho lineal foot, and tho price must coverall cost of pumping, bailing, draining, &c., 
which may bo necessary. The tunnels roij^uirod will be of the following general 
dimensions : — 



Twenty feet tunnels, 32-1 superficial foot equals IZ cubic yards. 
Sixteen feet " 216 " " " 8 '■ " 

Twelve feet " lOS ' 4 " 

Eight feet " 54 " " " 2 " " 

Six foot " 27 " " " 1 " " 

TIUBER BTRUGTUKKa. 

33. The structures for the passage of small streams may bo built of tho most 
suitable wood to bo found in the conniry. Character and qnafity to bo approved by 
the Engineer. Tho sevurul stracturos are intended to he built acoording to tho 
.following spocificution and the drawings referred to ; but tho character of tho designs 
Riay be changed to suit circumBtances, 
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34. General Drawinfjs No. 1 to 9, inclusive, show the kind of Btrnctares to bo 
jrectod fbi- tiie passage of the Bmaller slreams under the railway. 



No. 3, " " 6 

No. 4, " " 8 

" No. 6, " " • 10 " 

No. 6, " '■ 15 " 

No. 7, " " 20 

No. 8, " " 25 '• 

No. 9, " " 30 

35. No. 1 will be composed of two bentH framed together in the manner shewn 
in the drawing, having cap and mad-sills fi-amed into post and braces, and pinned as 
shewn. These bento will do placed in trenches — previously excavated — 11 feet centre 
to centre, and at least 6 foet in the grannd, and when properly levelled as to grade, 
height, &c., the earth will then be firmly packed around them. These bents will bo 
spanned by stringers 16 inches by 12 inches, and bolted by ^ inch holts — with washers 
— to the caps. The bank stringers will be 12 inches by 12 inches. The whole then 
covered by ties 9 inches by 8 inches, and ol' the lengths shewn in the plan. 

36. No. 2 will bo similar in every respect to No. 1, except as to height of bents. 
See drawing. 

37. No. 3 will be composed of fonr bente ; each bent will have cap and mod-sills 
12 inches by 12 inches, ana four posts 12 inches by 12 inches, and two braces 12 inches 
by 12 inches, all framed togethorand pinnodin the manner shewn. There will be two 
diagonal braces of 9 inches by 6 inches placed in each bent in the manner shewn, aiid 
bolted to the frames by ^ inch bolts with washers under the heads of nuts and bolts, 
seven bolts to each brace, Tienches will be dng for the reception of these bents 11 
feet centre to centre, and 5 foet deep, and when the bents have been levelled up to 
grade height and placed in line, the earth will then be tramped fii-mly itinnd them. 
Stringers of 16 inches by 12 inches mast be provided and bolted to cap by ^ inch iron 
bolta with waa hers. The bank stringers will be 12 inches by 12 inches; the whole 
structure will then be covered with special lies 9 inches by 8 inches as shewn. 

38. Nob. 4 to 9 will be similai' to No. 3 already described. No. 6 will have six 
bents, No. 7 eight bents, No. 8 eight bents and No. 9 ten bents, and they will increase 
in height acoonling to the height of the bank. In cases where stringers cannot be 

Procured long enough to span the entire number of bents as in the cases of Nos. 6, T, 
and 9, then the stringers may be joined either by butt joint on corbells resting on 
cap^ills, or be allowed to overlap each other on cap all being firmly bolted to caps. 

39. Wherever the circamstaoces of the case require the adoption of trestle work 
in lieu of embankments, the same shall be erected in the most substantial manner in 
accordance with the plans and speciQcationa of same to be furnished from time to 
time by the Engineer. 

40. Wherever the circumstances of the case require the adoption of bridges on 
piles, they will be erected according to the following or another approved plan. 
Trenches will first be excavated 21 feet centre to centreand to the depth of the beds of the 
streams. Each bent will be composed offour piles driven perpendicularly, together with 
two spur piles as shewn in the drawing. The piles are to measure at the butt or larger 
end not less then 12 nor more than 17 inches in diametei-, exclusive of bark. They 
must be perfectly sound and straight, and bo of such lengths as circumstances may 
require. The piles must be driven by a hammer weighing 1,SOO lbs. or upwards, untjl 
they reach penbctly firm ground. They will generally be tested by the hammer 
falling 30 feet at the last olow. Care must be taken to have them driven truly, so 
that the caps, waling piecee and braces may bo properly framed and bo!ted to them. 
The spur piles muse oe curve-pointed, so that as they are driven tbej will gradually 
come mto their places and bntt against the piles and be bolted to the same, with two 

40 ^ 
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bolts to each sptir pile. Before being driven the piles must be sawed or chopped off 
square at the batt, and tapei-ed to a nluiil point at the umallei' end. Should ibero 
appear to bo any danger of splitting, the headi* must bo bound with iron hoops, and if 
necesHary the points must also be properly shod. The stringers must bo double, 12 
inches by 16 inches bolted together and resting on corbclls, and be bolted securely to 
corbells and caps. The stringers must bo of as long lengths as possible, and to break 
joint alternately inside and out. The bunk stringers will be lt> inches by 12 inches. 
The whole to be covered by special ties 9 inches by 8 inches as shewn. 

41. The railway will be carried over the larger streams by bridges. The abut- 
ments and piers will in some cases be built of crib work filled with stone. The cribs 
must bo constructed in the most substantial manner of the most suitable timber to bo 
found in the vicinity, outside limbers to be not less than 12 incboa square, dovc-taileil 
at angles, and properly pinned with hardwood pins or rag-bolts of iron as the Engineer 
may direct; the ties may bo of Huitable round timber dove-taiicd into face timbeiu 
and pinned. The sloping faces of the cut-watei-s to piei-s must be square timbci' laid 
with one aide in the line of the rake of the cnt-wator and be dovo-tailod at angles, the 
two faces of the cut-waters will then be sheathed wiih hardwood plank 3 inches thick, 
well fastened to the crib work with spikes or rag bolts. The whole of the abatmeuta 
and piers to be finished in accordance with the plans uad to the satisfaction of the 
Engineer. 

42. Where the circumstances of the case require the adoption of timber bridges, 
their suporstmcturo will bo of the most impraved Howe Truss pattem, built of pine, 
with white oak keys, cast iron prisms, and wrought iron rods with up-set ends, the 
whole to be first class material and workmanship, but the Engineer may vary the 
design and the kind of timber if found necessary. Detail drawings will be prepared, 
during the progress of the work by the Engineer to suit each span and bridge, and to 
which the contractor must work. These bridges must bo osecuted in a thoroughly 
substantial and workmanlike manner, and shall be completed in every respect except 
painting which will not be included in tho present contract. 

IRON BBIDQBS. 

43. Tho Government rescrvos the right to substitute and furnish iron super- 
structures for bi'idgos in lieu of timber, and to take such steps as may bo doomed 
best for placing tho same in position. In tho event, of thia right being exercised 
after the contractor has incurred expense in pi-ocuring some of tho timber, ho shall 
not bo onlitloU tu any compensation on account of the substitution beyond tho value 
of tho material furnished and tho labour expended thereon. 

rOUNDATIONS. 

44. Foundation pits must bo sunk to such depths as the Kngineor may doom 
proper for tho safety and permanency of tho structure to bo croctod ; thoy must in 
all cases bo sunk to such depth as will prevent tho structures being acted on by tho 
frost. The material excavated therefrom to bo deposited in embankment, unless the 
Engineer diroct otherwise. 



BRIDQE AND OULVBET MASONRV, 

45. In order to prevent delay it will he expedient generally to build the struc- 
tures in the first place of timber, but sfaoald it be practicable to insert structares of 
masonry at one or more places, without inteifertng with the progress of tho work, 
audit appear expedient to do so, the Engineer may lie authorized to subslitule 
masonry tor wooden structures. In such cases the work must bo of a substantial 
and permanent character, and in every respect equal to tho best description of 
masonry in Uailway works. 
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4f>. The masonry shall not bo Btattod at any point beforo the foundatioa has 
been properly prepared, not- until it has been examined and approved by the 
Engineer, nor until the Contmctor has provided a sufficient quantity of propei* 
materials and plant to onablo the work to be proceeded with regiiiaiTy ttod 
system atically. 

47. The stone used in all masonry on the line of railway, must be of a durable 
chai-actev, large, we!! proportioned and well adapted for the cx)DstructioQ of sub- 
stantial and permanent structufes; parties tendering must satisfy themsolvea as to 
where fitting material for the masonry can be most conveniently procured. 

•18. BnWjc jWostmry shall generally be in regular courses, of largo well-shaped 
stone, laid on their natural bods, the beds and vertical joints will be hammer dressed, 
HO as to form quarter-inch joints. The vortical joints will be dressed back square 9 
inches, the bods will be dressed ]ierfoctly parallel throughout. The work will be left 
with the " quarry face ' except the outside arrises, stiings, and coping, which will 
be chisel dressed. 

49. The courses will not be loss than twelve inches, and they will be arranged 
in pi-eparing the plans to suit the nature of the quarries, courses may range up to 
24 inches and the thinnest courses invariably be placed towai-ds the top of the work. 

BO. Headei-H will be built in every couree not farther apart than 6 feet, thev 
will have a length in lino of wall of not less than 24 inches, and they must mn baeb 
at least three time<> their height, unl&ss when the wall will not allow this proportion, 
in which case they will pass through from fi-ont to back. Stretchers will have a 
minimum length in line of wall of 30 inches, and their breadth of bed will be at 
least IJ times their height. The vertical joints in each course must be arranged so 
ns to overlap those in the course below 10 inches at least. The above dimensions 
are for minimum courses of 12 inches, the pi-oiwrtions will be the same for thicker 
courses. 

61. The quoins of abutments, piore, &c., shall be of the best and largest stones, 
and have chisel drafts properly tooled on tho upright arris, from two to six inches 
wide, according to the size and chai-actor of the structure. 

52. Coping atones, string courses and cut-watere shall be neatly dressed in 
occoi-dante with plans and directions to be furnished during the progress of the work. 

53, The bed stones for gti-ders shall be the best description of sound stone, fi:eo 
from drys or flaws of any kind, they must not bo loss than 12 inches in depth for the 
small bridges, and eight foot superficial area' on tho bod. The larger bridges will 
i-equire bed stones of proportionately greater weight; these stones shall be solidly 
and carefully placed in position, so that the bridge will sit fair on the middle of the 
stone. 

54, The backing will consist of a flat bedded store, well shaped, having an area 
of bed generally equal to four superficial feet or moi-e. Except in high piers or 
abutments, two thicknesses of backing stone, but not more, will bo allowed in each 
course, and their joints must not exceed that of the face work. In special cases, 
where deemed necessary by the Engineer, to insure stability, the backing shall be in 
one thickness ; the beds muat, if necessary, be scabbled otf, so as to give a solid 
bearing. No pinning will be admitted. Between the backing and face stones there 
must be a good square Joint, not exceeding one inch in width, and the face stones 
must be scabbled off to allow this. In walla over three feet in thicknosa, headers 
will be built in front and back alternately, and great care must be taken in the 
arrangement of the joints so as to give perfect bond. 

55. Qulnert Masonry shall be built of good, sound, largo, flat-hooded stones, laid 
in horizontal bods. It may bo known as random work, or broken coursed rubble. 
The stones employed in this class of masonry will generally be not less in area of 
bed than three superficial foot, nor less in thickness than eight inches, and they must 
bo hammer dressed, so as to give good beds with half-inch joints. In smaller struc- 
tures, and in cases where stones of good tizo and thickness cannot be had, they may, 
if in other respects suitable, be admitted as thin aa five inches. All stones most be 
laid on their natural beds. 
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66. Headers shall be bnilt in the wall, from front and back alternately, at least 
one in every five ftet in line of wall, and frequently in the rise of wall. In the 
smallest stmcture headei-s shall not bo lean than iwenty-fonr inches io length and 
the minimnm breadth of bed allowed for stretchers shall be twelve inches. In the 
larger stmctures all stones must be heavier in proper proportion. Every attention 
mnst be paid to produce a perfect bond, and to give the whole a strong, neat, work- 
manlike finish. 

57. Wing walls will generally be finished with steps, formed of sound, darable 
atone, and not less than fVom 10 to 12 inches thick, and ti feet snperficial area; other 
walls will be covered with copingof a similar thickness, andot fcevon feet or upwards, 
superficial area. Those coverings will be neatly dressed when required, and as may 
be directed. The walls of the box culverts will be finished with stones the fuil 
thickness of wall, and the covers will be from 10 to IB inches thick, according to 
the span; they must have a bearing of at least 12 inches on each wall, and they 
mnst oe fitted sufficiently close together to prevent the earth from falling through. 

68. Arche* of 10 feet ^>an and uptcardi will be constructed of stones cut so that, 
when laid, their beds will radiate ti-ujy from the centre of the circle, the depth of 
stones will of course vaiy with the span, but will never exceed 30 inches ; they most 
not be less in length than 2T inches and they must break joint ten inches ; their 
thickness on the soffit mnst be at loast 9 inches, and it will be dressed to the circle. 
All the stones must be dressed to the fnll depth of bed so as to give truly radiated 
joints from 3-16 to |-inch, they must be set without pinnine of any kind and the end 
joints mnst be properly squared. Each stone to bo fall beaded in cement, and each 
course afterwards thorongnly grouted. The outer ring stones to be neatly worked 
with a chisel draft around their edges. 

69. Arches of 8 feet *pan and under shall be constructed of suitable flat bedded 
stones ran^ng according to the span from 16 to 24 inches deep and with a minimnm 
length of from 16 to 24 inches, and 6 to 6 inches in thickneee on the soffit, they must 
invariably extend through the entire thickness of the arch. Each stone to lie well 
and closely fitted so as to give halt-inch joints and to break joints with its fellow 7 to 
9 inches. The whole must be laid in thin cement mortar and each course moat be 
well grouted immediately after being laid. The outer aroh stones to be as nearly 
uniform in depth as possible, of large size and neatly incorporated with the perpeo- 
dicnlar &c« of the masonry. The key stones to be 10 or 12 inches on the soffi^ to 
havp a chisel draft around their edges, 4nd to project beyond the face of the wall 2 
or 3 inches. 

60. All arches shall be bnilt in cement, and before being covered witb earth or 
the centering removed, they must be thoroughly flashed on the back, levelled up and 
ronnded to a moderately oven and smooth surface with the same material. 

61. Centres of arches mnst in all cases be well formed, of ample strength, 
securely placed in position, and in every respect to the satisfaction of the Engineer. 
The ribs must not be placed farther apart than three feet in any case. The laggings 
shall be cut to a scantling of three inches square. The supports of centres SMll bo 
substantial and well constructed, and they mnst be provided with proper wedges tbr 
easing centres when required. 

62. Stmctures having more than one arch shall be provided with as many 
centres as the Engineer may deem proper, and in no case shall the centree be struck 
withont his sanction. 

63. Centering and scaSblding of all kinds shall be provided by the contractor, 
and the cost included in the price for masonry. 

64. The bottoms of culverts will be paved with stones sot on edge, to a moderately 
even face, packed solid, the interstices being also well packed. The paving will 
be from 12 to 16 inches deep. 

66. Masonry shall be formed dry or laid in mortar as cironmstances may deter- 
mine. In dn/ masonry special reganl must be paid to the stone being massive and 
well proportioned. 

66. llortar shall be of hydraulic lime or cement, and conimon lime. 
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67. Ilydraiilic limo mortar will be usod, anlees otherwise directed, in bnildinff 
all masonry, from the foandations up to a line two feet above the ordinary level of 
the stream, it will be used also in turning arches, in layins: girder beds, coping, 
ooveiing of walls generally, in lipping and in pointing. The hydraulic lime or 
cement mast be fresh ground of tlie beat brand, and it must be delivered on the 
ground, and kept till used, in good oi-der. Before being used, satisfactory proof must 
be adbrded the Engineer of its hydraulic properties, as no inferior cement will be 
allowed. 

68. Common lime mortar must be made of the beat common lime and will be 
employed in ail masonry (except dry) whci-e foment is not directed to be used. 

69. Both cement and lime must be thoroughly incorporated with approved pi-o- 
portioDB of clean largo grained sharp sand. The general proportions may be one 
part of lime to two parts of sand, bat thismay he vai-ied accoming to the quality of the 
limo or cement. Mortar will only be made as required, and it must be prepared ood 
nfiod under the immediate direction and to the satisfaction of an Inspector, by the 
contractor's men, failing which, the Inspector may employ other men to prepare the 
mortar, and any expense incurred thereby shall be borne by the CoMtraotor. Grout 
shall be formed by adding a sufficient quantity of wdter to well tempered and well 
proportioned mortar. 

TO. When mortar is used, every stone must be set in a full bed and beaten solid ; 
the vertical joints must be flushed up solid, and every course must be perfectly level 
and thoroughly grouted. 

71. In all walls built in common limo, the exposed f^tces will have a 4-trich 
lipping of cement. 

72. All masoniy must be neatly and skilfully pointed, but if done out of season, 
or if from any other cause it may require repointing before the expiration of the 
contract, the contractor must mahe good and complete tho same at his own coot. 
Work left nnflnished in the autumn must be properly protected during tho winter by 
the Contractor, at his risk and cost 

73. A puddle-wall, at least 2 feet thick, extending from end to end of the 
masonry, and from the bottom to the top, munt be mode between the bock of tiio dry 
masonry and the embankment 

74. After the masonry of a structure has been completed for a period of four or 
five weeks, tho formation of tho eml»okmont around it may be proceeded with. The 
earth most be carefully punned in thin layers around tho walls, and in thij* manner 
the filling must be corned np simnltaneouTjIy on both sides. The Contractor must be 
extremely carofal in forming the embankmentft around culverts and bridges, as he 
will be held liable for any damages to the structures that may arise. The punning 
must be carefully attended to, and the wholefilling must invariably be done in uniform 
uouraes fi-ora the bottom to the top of the embankment, without loading one side of 
the masonry more than another. 



TBAOK LAYINO AND BALLABTINO. 

75, The work of track laying and ballasting will embrace all engines, care and 

filant (unless otherwise provided in tho contract), and all labour and tools required for 
uoding, unloading, and distributing rails, joint-fasienings, spike, points and crossings, 
and sleepers or cross-tied ; laying, lifting, conLi-eing, lining and surfacing tho track ; 
also, for making roads to ballast pits and laying all service traciu ; for getti ug, load- 
ing and unloading the ballast, placing tho same in the i-oad bod und trimming it up. 
At tho close of the contract any engines or cars which may be considered by the 
engineer fit for further use, may be transferred to the Government on the valuation 
of tho Engineer, 

76, The Government will famish to the Contractor rails, joint-fiistenings, spike, 
points, crossings and switch-gear. 
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77. The rails, joint-fasteningd, spike, and points and crossings, will be deliverod 
by the Government to tho Contmctor at places to be indicated, from Trhence tliev 
fihall be diatribaled by i he Contractor. 

The rails shall be laid to a gauge of 4-ft. 8J inches clear between the rails, and 
they shall be well and carefully fastened at the joints, which must be as near aa 
possible opposite each other and on the same tie, special cai-e must be taken at poiot^ 
and crossings to havetho rails laid to a tight gauge, the rails must be full spiked, and 
on curves the outer rail shall be elevated (unless otherwise directed), according to 
the degree of curvature as follows, that is to say, on one d^;ree curves 
0,05 feet, on two degree cui-ves 0.10 feet, on three degree curves 0.15 feet, and 
on four degree curves 0.^0 feet. The rails «halt be handled wiih great care, and 
before being run over by eiiherenginoor cars, they shall be full sleepered and sur- 
faced. Every precaution shall he taken to prevent them getting bent during tbo 
progress of the ballasting. 

SLEIPEHB OB 0BO88-TIZS, &0. 

78. The sleepers or cross-ties must be of approved sound timber, smoothly 
hfwn, froe from all score hacks, and chopped or sawn square at the ends, S feet long, 
flatted on two opposite sides to a unitbrm thickness or f> inches, the flatted surface 
being not loss than 6 inches, on either side, on the small end. They must he placed, 
as nearly as possible at uniform distances apart, and at right angles to the rails, in 
such a manner that about twenty-five per cent, of the length of the rail shall have a 
beanng upon the surface of the sleepers. "Joint sleepera " roust have both an 
upper and under surface bearing, at their smallest end, ot at least 8 inches. 

79. When the sleepers are provided under a separate contract from the track- 
laying and ballasting, the Contractor for the latter shall lake delivery of them, in 
the position and at the pointj; in which they are i-ecotved by the Government 
Inspectors, 

80. The Contractors shall lay all sidipgs and put in all points and crossings com- 
plete, cmbraclrg wing and jack i«ils, head-blocks, switch and signal-frames, and 
gearing, and they shall remove from the track and straighten all bent and damaged 
rails, and make good all injuries done befoi'e the works are finally accepted, and 
further they will be held reuponT-ible for all materials provided them, and give a 
receipt for the same upon taking delivery. Track laying shall include the sapplying, 
furnishing and laying plank, including spike for the same, on public and private road 
crossings, distributing rails, ml fastenings, spikes, points and crossings, ties, laying 
the same on main track and sidings, and centreing, lining and snrfacing. Track- 
laying will be paid for by the lineal mile of 5,280 feet. 

BALLA8TIN0, &0. 

81. The land for ballast pits and approaches thereto will be furnished by the 
Government and approved by the Engineer; in selecting land for the purpose, a pre- 
ference will always bo given to those points where the best material can bj procured, 
having duo regai\l to the convenience of the Contractors. During the working of 
any pit, should tht; material be found unfit for ballasting, the engineer shall have 
power to compel the contractors to close such pitand open others. 

82. The surface of ballast pits shall be stripped of soil wbare such exists, and no 
material whatever shall be placed on the road bed but good clean gravel, free from 
earth, clay, loam, or loamy sand ; no larger stones shall be allowed. The maximum 
sise of gravel must not be greater in diameter than 3 iochra. In unloading the 
ballast, the train must be kept in constant motion, working to and fro so as to 
thoroughly mi.<c the different qualitiesof ballast, nntil a sufficient quantity is deposited 
fur the first " lift." The track must then be i-wsod so that there will be an average 
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depth of 6 inches beneath the Bloepore, and tho ballnst moet bo veW beaten and packed 
under and aruand them. Ah the i-aiNing pruceods the enduf tho lift, sball extend uvci' 
not less than three i-ail lengths; and, belbro ti-ains nroaUoweJ to pass over tho inelinod 
poi-tion ol' track, it moBtbe mode sufficiently solid lo prevont bending tho rails, or 
twisting the i-ail-jointd. After the lift, the track ishall be centred, lined, lopped, sur- 
faced and trimmod off to a proper form and width. 

83. In tho event of full ballasting being required, a second " lift" must bo made, in 
tho same manner and with the same precautions as I'cquii'ed for the first " lift," in 
ui-der to necure a uniform thickness of 12 inches under t^e sleepers. 

84. In wot cuttingH the Engineer shall have power to dii-ect a greater thickness 
of ballast, should it be deemed necessary. 

85. The Conti-actora shall keep all public and private road ci'ossings In a safe and 
serviceable condition during the progress of tho work, leaving tiicm well and pitijicriy 
plankod inside and outride of the rails, aj may be directed by tho Engineer, and gra- 
velled to a depth of at least 10 inches fbr a distance u( 60 feet on both sides of the 
ti-ack, 

86. The track shall be left by the Contractors with everything complete, and 
well surfaced. The ballast shall be dressed ufT to the form i-eqaii-ed, and the whole 
shall bo executed according to the direction and to the approval of tho Chief 
Kngineer, or other officer duly appointed. 

87. The Coati-actoi-s shall be paid by the cubic yard for all ballast put into track, 
the measurement to bo made in tho pit or exca^'ation, and the price per cubic yard to 
cover the c<»et of lying tracks to tho pit, stripping the gitiund, excavatinp, handling, 
hauling, putting tbo ballast oti the road bod, and neatly trimming it off tu tho proper 
form. 

MI9CELLANS0US WOBK. 

88. If any work or service bo i-equirod to bo done, which in tho opinion of tho 
Engineer does not come within the class of work to be moaaured under the cotitract, 
ho shall bo at libei'ty to dii-oct tho Contractor Ut perform the same by tiay's labour, 
and the Contracti>r when i-oquired by him shall supply such force as the Engineer 
may dii-oct, and tho Contractor shall poi-form r<uch work, and ho shall bo paid tho 
1-ca.sonable and actual wages of such Ibi-co as ascertained by time-keeper and pay- 
sheet, together with fifteen per cent, for tho use of tools and profit. The Engineer 
i^hall be at liberty to discharge any bad or unsuitable workmen who may be placed at 
day's labour work, and the work so |)ei'foi-mcd shall be subject to his appi-oval before 
payment thereof. 



CONPITLONS OF CONTRACT. 

The JoUtwiny are the Conditions under ahlch the Contracts art entered into : 

89. At any time Iraforo the commencement or during tho construction of any 
portion of the work, tho Engineer, under the authority of the Minister of Puhlic 
AVorks, will be at perfect liberty to make any chango.:i or alterations which ho may 
deem expedient, in tho grades, tho line of location, the width of cuttings of fillings, 
the dimensions or ubarscter of structures, c>r in any other thing connected with tho 
works, whether or not such changes increase or diminish the quantitieri of work to 
be done. Tho Contractor will be paid for tho work actually executed by him, under 
the Engineer's dii-ections and to his satisfaction, at the prices stipulatod in tho 
Contract^ but he will not be entitled to any additional allowance by reason of any 
changes or alteratjona refen'od to. 
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90. Should any work, maten'al, or thing of any descriptioQ whatsoever be 
omitted fVom the Specification or Conti-act, which in the opinion of the Engineer is 
nocesaary or expedient to be execnted, the Contractor shail, notwithstanding said 
omiosion, upon receiving written directions from the Engineer, perform the same, 
and the payment therefor aball lie at the price for such work given in the schedule 
of prices ; or if no price be given therefor, at each price as the Engineer may con- 
sider joBt and reasonable. 

91. It is intended that every allowance to which the Contractor ia fairly entitled, 
will beembraced in the Engineer's monthly certificates ; but should the Contractor 
at any time have claims of any description which be considers are not included in 
the ])rogroaa cortiticatos, it will bo necessary for him to make and repeat such claims 
in writing to the Engineer within fourteen days after the date of each and every 
certificate in which he alleges such claims to have been omitted. 

92. The Contractor in presenting claims of the kind referred to, must accompany 
thorn with satisihctory evidence of their accuracy, and the reason why he thinks they 
should bo allowed him. Unless claims are thus made during the progress of the 
work, within fourteen days, as in the pi-eceding clause, and repeated, in writing, 
every month, until finally adjusted, it must be clearly uodei-stood that they shall be 
forever shut out. 

9d. Cash payments will be made every month on the certificate of the Engineer, 
equal to about 90 per cent of the value of the work done, approximately made up 
fi-om rotorns of pi-ogress measurements and compnted at the prices stipulated in the 
contract. On the completion of the work, to the satisfaction of the Engineer, the 
quantities will be carefully made up from exact final measurement, and a certificate 
will be given thereon, but a final and closing certificate, including the ten per cent, 
rotained, will not be granted for a period of at least two months thereafter. 

94. The progress measurements and progress certificates shall not in any respect 
be taken as an acceptance of the work or release of the Contractor from his responsi- 
bility in respect thereof, but he shall at the conclusion of the work deliver over the 
same in good order, according to the true intent and meaning of the contract and 
specification. 

95. The Contractor shall respect and preserve in their true and original position, 
all beuch marks, hubs, all centre, slope, inference and alt other stakes and marks 
placed or made by the Engineer, on or near the line of work ; he shall adopt every 
means in his power to prevent their being burnt in the clearing, or altered, removed 
or destroyed at any time; and whenever required by the Engineer, he shall furnish 
the necessary assistance to cori-eot or replace any stake or mark which through any 
cause may have been removed or destroyed, 

95. The Contractor shall employ as many competent agents and foremen on the 
whole works as may be considered requisite by the Engineer; and the said foremen 
shall be regularly and constantly present on the works for the purpose of effectaally 
overseeing the same, and of receiving instructions from the Engineer. 

97. 'rhe Engineer shall have full power to dismiss any foreman or workman 
whom he may deem unfit for the duties assigned him, or who may, in the opinion of 
the Engineer, be guilty of slighting the work, or of wilful disolwdience of orders, or 
of improper, intemperate or disorderly conduct ; and the Contractor shall supply the 
places olall such men so dismissed, without delay, and ho shall not employ thorn 
again on the works. 

98. The Conti-actor is bound by the general conditions of the specification to 
provide all pi-opor tools and plant Jbr the execution of the work, and ia responsible 
for the sufficiency of the same; he must also take upon himself the entire responsibi- 
lity of the centreing, scaffolding, and all other means uaod for the fulfilment of the 
contract, whether such means may or may not be approved of or recommended by 
the Engineer; and the Contractor must run all risks of accidents or damngoe troui 
whatsoever cause they may arise until the completion of the conti-act 

99. The Contractor shall, subject to the approval of the Engineer as to the same 
but at bis own cost, make all necessary temporary, provision daring the progreae of 
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tho works for land owners croiwiog the line of railway, and he shall provide tho 
neceaiary accommodation for the passage of the public at the intersectioti of public 
i*oada. Ho shall also, at his own coat, make snch provision iintil the fonco:^ be 
erected, as may be necessary to prevent tho straying of cattle where the fields in 
settlements are entered npoo. 

100. The Contractor shall be responsible for all damages to land owners arising 
from loss of crops, or cattle, or injury thereto, respectively sustained by any cause or 
thing connected with the construction of the work, or through any of his agents or 
workmen, and he shall be held responsible for all damages which muy be done to 
property or persons through the blastingof rocks or other opei'ationa carried on by him, 
and he must assame all risks and contingencies, whether from dro, water, or any other 
cause whatever, that mav arise during the progress of the works, and ho must make 
good, at his own coi^t, all defects and fhilnres, whether from negligence on the part of 
himself or workmen, or from bad workmanship, or from tho use of improper materials, 
and ho shall hold harmless and indemnify Her Majesty of and from any claims, losses 
or damages in respect thereof. 

101. The Contractor shall not permit, allow, or encourage the sale of any 
spirituous liquora on or near tho lino of railway. 

102. No work whatever shall at any lime or place be carried on during the Sunday, 
and the Contractor ahail take all necessary stops for preventing any foreman or agent 
or men fVom working or employing others on that day. 

103. The Contractor shall by himself, his agents and workmen faithfully carry on 
tho works until completion, and no sab-contract, assignment, or transfer shall in any 
way be recognized, 

104. In tho event of any bad material being delivered orany bad work being 
executed at any time, the same shall be immediately removedon notice being given by 
the Engineer, and ihe work shall be reconstructed in strict conformity with tho truo 
moaning of the specification and to the entire satis&ction of the Engineer. 

lOK. Tho Minister of Public Works i-eserves the right to suspend, without notice 
in advance, operations at any particular point orpoints.andin the oven t of such right 
being exercised so as to cause any delay to the contractot, then an extension of time 
oqusl to such delay or detention shall be allowed him to complete the contract, but 
any such delay shall not entitle the Contractor to any claim for damages. 

106. If at any time during tho progress of tho works, it should appear to tho Engi- 
neer that the force employed, or the rate of progress then being made, or the genera! 
character of the work being performed, or the materials suppli»i or furnished are not 
respectively such as t« ensure thecompletlon of the said works within the time stipu- 
lated, or in accordance with the contract, the Minister of Public Works shall be at 
liberty to take any pai't or the whole works out of the hands of the Contractor, and 
employ such means as he may eeo fit to complete the works at the Contractor's ex- 
pense, and ho shall be liable for all extra expenditure incurred thereby ; or the Minister 
of Public Works shall have power, if it may be deemed advisable, to nullify the contract. 

107. Should the Contractor become insolvent or bankrupt, or so embarrassed in 
circumstances, as to be unablein the opinion of the Minietor of Public Works properly 
to proceed under the contract, the Minister of Public Works shall be at liberty to 
nullify the contract. 

108. Should the Contractor pursue any course violating any of tho pi-ovisions of 
the contract, or the evident imp i-t of tho eame, the Minister of Public Works shall 
have power to nallify the contract. 

109. Whenever it may become necessary to take any portion or the whole work 
out of tho hands of the Contractor, or to nullify tho oonti'oct, the Minister of Pnbliu 
Works shall give the Contractor seven days clear notice in writing of his intention, 
such notice being signed by the Secretary of tho Department of Public Works, and the 
Contractor shall thereupongive up quiet and peaceable possession of the works as they 
then exist, as well as material or plant which he may have been furnishing or using ; 
and without any other or farther notice or process or suit at law, or other legal pro- 
ccodings of any kind whatever, the Minister of Public Works, in the event oihis 

U 
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nnllifying the contitict, may forthwith or at his discretion, proceed to relet the same, 
or any part thereot, or employ fidditional workmen, toole and materials, as the case 
may bo, and complete the work as may be deemed l^Bt. In the event of the contract 
being nullified through any neglect or fault of the Contractor, the work Bhall bo com- 
pleted at hid own expeneu and he shall be liable for all extra expenditure which may 
be incun-ed thereby, and the Contrnoior and hia assigns or creditors, shall forieit all 
right to the percentage retained and to all money which may be due on the works, 
and to the deposit stipulated for in the 115th clause, and be shall not molest or binder 
the men, agenta or offlcera of the Minister of Public Works or the new Contractor, 
from entering upon and completing the said work as the Uinister of Public Works 
may deem expedient. 

110. Any notice or other matter under or connected wilh the contract ja&y be 
served on the Contractor either at his usual domicile or at an address to bo men- 
liorted in the Contract, or attached to the signature of the Contractor thereto, or at hit 
last known place of bueinosa, by being left at any Post Office in Canada, and shall bo 
deemed to be thereby legally served. 

111. If at any time it shall appear to the Engineer that the security of the works 
is endangered, or the peace of the neighbourhood ia likely to be disturbed, or any other 
difficulty likely to arise by reason of the mon being left unpaid, the Government may 
pay any arrears of wages so far as they mav ascertain the same to be due on the best 
luformation they may obtain, and charge the same as a payment on account of the 
contract. 

112. The Contractor shall perform and execute all works rcqoirod to be performed 
under the contract in a good, faithful, substuntial, and workmanlike manner, and in 
strict accordance with the plans and specifications thereof and with such instructions 
as may be from time to time given by the Engineer, and shall be under the direction 
and constant supei-vision of such District, JJivision, and Assistant Engineers and 
Inspectors as may be appointed, All the works are to he executed and matorial 
supplied to the Engineer's entire satisfaction. Should auy difference arise as to the 
meaning of the specification, conditions, or plans, or contract, or aa to anytbiag 
arising out of any of them, or done or omitted to be done under any of theoi, or aa to 
any lights of any of the particH under any of tliem, the same is to be decided by the 
Engineer, who is to be the solo jndge 'thereof, and whose decision thereon is lo be fiaal 
and binding on all parties, and is not to be (subject to any appeal or petition or legal 
adjudication of any kind. The powers of the Engineer above given, extend to all 
questions as to the meaning of the specification, conditions, plans orconti'act, or as to 
points not provided for or not sufficiently explained in any of them, or as to the 
quantity or quality of work or material, or as to the right of the Contractor to any 
monies, but this enumeration of some of the powers of the Engineer is not to be rcalt 
ae having the effect of in any wise limiting or contracting the powei-s conferred upon 
him by the general language of this clause. 

113. The term " Engineer" made use of in the specification and conlract, moans 
"Tiie Engineer in Chief," or somocnc of his assistants acting under his authority and 
instructions, and all instructions ordiroctions, judgments or decisions given, orpowei-» 
exercised by any one acting for the Engineer in Chief or under his authority will bo 
aubjoct to his approval. 

114. No lender will be entertained unless on one of the printed forms prepared 
for the purpose, and with the schedule of quantities therein correctly pncca and 
accurately moneyed out; nor uiiIce.s an accepted bank cho(]uc, or utiicr available 
security of one thousand dollars accompanies the tender, which sbiill he forfeited if tho 
party tendering declines or iails to enter into contract for tho works, when called 
upon lo do so, at the rates stated in the offer submitted. In the event of a tender not 
being accepted, the cheque or other securily will bo returned. 

115. lor the due fulfilment of the contract satisfactory security will he required 
by deposit of money, public or municipal securities, or bank stock, to tho amount of 
about five per cent, on the bulk sum of <ho contract, lo which tho sum sent in with 
the tender will bo considered a part, j 
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116. To each tender mast bo attached the usual signatures of two rosponsihlo 
and solvent persons, residents of the Dominion, willing to become snrotios for the 
carrying out of these conditions, as well as the due performance of the works ombracod 
in the contract, 

117. The works are to be commenced aa soon as practicable afler the person or 
iiersons whoso " Tender " may be accepted shall havo ent«rod into contraot, iind must 
DO proceeded with in such a manner as to secure their completion at the dale named 
in the " Bill of Works" tor each contract 

SANDFORD FLEMING, 

Engineer in Chief. 

Canadian Pacific Kailwat Ofpigb, 

Dbpartmint of FoBLtc Works, 

Ottawa, April 18th, 181(1. 
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INDEX. 



AeUvePuuge 

Agriculture and Siaek Raising, Britleh Columbia 

Agricultanl Loud in SimlUuiOMQ Taller ' 

do along Lake OkaoaKan » 

do Grand Prairie, near River 

do Hirer Tbonipioii....^ - 

do NieoU Taller 

do lateriorof BrltiBh Oolumbia. 

do Cfailicotin PlalDB 

do on RiTec Winoipeg 

do ChiUcoh Tallejr. ^ 

do Uouy Rirer 

do Swan ffirir. _ 

do TancouTsr lalaud 

do Fraaer Rirer, Lake Sumas, Chilliirack and Pitt RiTem 

do Between Lake Superior aud the Rockf Uauutaina 

Alberai (Stamp Batbonr), euitaliln Tor a tennious on TaneouTec bland 

do Beat EarlMur oa Paoifio Coaet. ..._ -...~..- _ 

Anchorages, Britieh Oolambia Coast .„.„ 

Anderson, AndersooA Oompauj, contract with.... _ 

Alsinibolne, Soil near the 

do RiTor Hountaln to River Iffette 

AthabBtwKver _ 

do to River MoanUIn, Aesiaiboiae _ 

do TalleTi Heavj SQOwfall In 

do do OtdlQarilr Bare place for wintering stock 

do Taller Line np to Telluw Head Pais 

do And English River districts 

do Splendid Wheat at 

do Timber confined to few species 

do Shoals of White Fith in 

AntUa, W. A., Report on Explontiion between Lake Nipisaiag and River Pie .. 



Baril Portage 

Barnard, F. J., Oontmet with 

Bark Lake 

Barelar Soand, Ba«r of appToach , 

do StateEoents respecting... 

Battle River „ 

4o Lake...., ^ ..,.„.,., 
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Bfttlle lUrer Tftllr; TeT7 ftrtile 316 

do to the Bratean, fertile countrr ^ _ 335 

do UcLeod'8 Sarrey '. „ > 339 

Baldeford to Yellow Head Past _ 377 

do to Edmonton „ «. „....^... 3TT 

do do Fort Pelly „™...._ _ _ 3» 

do do SwanRirer. ^ 310 

Bearer Hilla - „ IK 

Bell, Prof^Nor, on eoantr; abont VepigOD m~ ^ 313 

Bentiuck Ann, Limited in Anohoragt _ „...„...._ «.... MI 

do » ™ - lis 

Beiive RiTer «.. ..«.» 380 

BlackfootHIIU ^.... _ MO 

Black Biver^ .". „ 105 

do apaa of « 207 

Blackfoot GooDtr/, Fertile ^ M5 

Biackwater Taller 266,371 

" (Tppec portion of. ~ - 271 

Bine RiTer Pms, Sxpbration in ~ ~ 101 

Bolts and Nnta, G<»i tract for- ».... 396 

Boston Bartorale 1S8 

Bridging across tbe Taldei Islands ».-....- ^ : _ 10 

do Prairie Region ^ _. - 30 

do List of, inPr^rie Region _ 45 

BrItUh Columbia, HIaeral Wealtb of. - S4,1IS 

do Coal in , 211 

do Lignite in m..«^..— 231 

do Gold In M-....- ».....- 1» 

do Iron in SM 

do Population of. „.„. , U 

do SllTer, Copper, Uercnrjand other Ores In 235 

do Harboun of > 05 

do Raln-faUin ^ 246 

do Agriculture and Stock Bailing in „ „ —„.... ,......_ 340 

do Flora of - - - 348 

do Soils of M «. - 149 

do Crops in interior of ^ — ...»~»-m — — ISO 

do Local Statements respecting Harbours In ~ ~. ,».. _ 304 

do Coat of diO^teat rontes tfatongb. ^....'. ^ „....~.... 51 

Brown, Captain, Statement of, respecting Western Tancourer Hatbonra.. ...... ...•■•. ~. 3t0 

Broughton StndU „ .„..._.,..„..._..„.,- 109 

Brown's Passage, Reef of Rodu in......... «..».......»....._»..__.... 306 

Btal% Portage ..- ...._...«»..■......- ».....- 213 

Bnffalo Cou» -......„. „ 339 

Building materials between Edmonton and Tellow Head Paa*. «>-.... . 351 

BnlTush Mountains » - 349 

Burrard Inlet, Local TestimoDTin favour of 306 

do No Ice in _ _ _.-. 307 

do Strong Currents in »»...,....•" 304 
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Borrwd Inlet, Fogi in 308 

do AdTMh^M of li 

do Ferrj from, la Nuikitno ...~ 7* 

do ' Lignite at. ~ 313 

do No dedded clinatio objccfiooa lo 29S 

do Vftlaeof, uaTemuniM 297, 298, 300 

Bute Inlet, Ice la ~ - « 30a 

do to RiTcr Stewart - 189 



Caerlarerock to BatUeford ~ 371 

Caledonian TalleyLine op to Yellow Head Pais ^ 3B0 

Campbell Island _ ^ 110 

Gamble, B. J., Bxploration «ctom the CaaeadeMouataina...-. «. 106 

do Beport, SartejTB in Rritiih Columbia. - 182 

CanimLake to Cleanrater Taller -■ 131 

Canada Central Rulwa; Companr, contraei with 391 

Cariboo Bangs. ~ ~ 261 

do do Uniuceeuful aliempla to pierce 31 

do District dMcribed 221, 215 

Carleton to Fort Oarr; „ 198 

GarnatTOn, Lord, Lctleii from, to the Ooreraor General 278, 281 

Cascade Moantaina, Watenhed to Lake Tailajraoc ^ ~ 267 

do Lines through ,. _ _ 31 

do Tlirongb heart of— ._. .„ «......^ - 267 

do do gradient! » «. 2fiS 

-lo do tunneli _ 263 

do to Kanuquot Bay „ 2T2 

do do gradient* „ 273 

do do tuDueli .» - 273 

do Eiplorationi in - 137 

CassiarGold DiitHct 227 

do Analfiisof. 228 

Cascade UouDtaini lo Bute Inlet _ _ 1S3 

Cattle, numben at Lake Otaoju, BriUth Oolnmbia .••• 116 

do Statlitici reipectiag, in BritUli Columbia 2j3 

do Wiuleiing out . do ' . ,. - 3S2, 263 

Oator, Captain, replies to queries respecting EtriLlsli Columbia Harbours. 1S6 

do do Bowe Sound 207 

do do Bute Inlet 287 

Central Plateau, Description of 33 

Channels around tbe Valdez Islands > ^ 1GB 

Channel, Sonihcrn, Distance of, frMU Borrard Inlet. _ 2S7 

Chatham Hound .•.. - 39G 

ChcTrelte, Moeei, contract with ......_» 392 

CherT Creek, MlTer Ore at....„.— - - 236 

Cheam, totbeFnuer, at SL llat7's Union... ^ 269 
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Pask 

ChiUcoh T«llej H7 

do and BUckwHer Divide 264 

do th«, toihe [sculUesly. - 270 

do to the Cascade Uounl^na, alteniBtiTe line ^ 274 

do The, to the lummitaf the Divide - 366 

do River ~., -._.~ 126 

do do EogineeriDg fettiueson ......».».^ « > « Ml, 370 

Chilicotin VkUejr, GMdlenUiD _...„ ^ „ ]3I 

do do Farming area _ _ .^ - 3fi2 

do PUing, too hiKh for farming. _ „...._ J52 

do Platean to Lake Praneoii _ ^ 119 

" Chinook, The," A waim wind- 335 

ChiDemLaboar ~ 135 

Chrielian, Captain, Statement reipectlDg Barclay iSoaad 311 

Clearwater to Emnloopi ^ « ZS6 

do North Thompson, Hunter's explotatioa _ 101 

do do Jarvia' Report ^ _ — 118 

do do AlUtudea „ 10« 

Climate, Wtnlet, in the Rocky HounUini „ „ X3 

Coal probably existing on Lake Tatlayaco and Rirer Homatbeo. - 228 

do on VancoDver tsland » - 32B 

do Statiatict respecting .- „ 228 

do Analysis of above- 330 

do Superior to any koown on Pacific Coast. 330 

do atPugetUound 131 

do Aaalyaia of above _ -.... - 13| 

do in Nicola Valley „ 232 

do Analysis of above „ 332 

do OD the Clearwater 332 

do on the Hortb Thompioa.- 133 

do on the Chilliwack 132 

do at Quatsino Sound, Vaaconver Island 231 

do on Albemi Canal do ~..^ _ 331 

do on River Coldwater _ _ 110,333 

do nearLillooet 331 

do on the Prairie —.. ~ _,.. „»— 43 

do and Iron, near Railway » > 46 

do at Qnatsino, Vancouver Tslaud IJ 

do in Uritish Columbia ; „ , 317 

do Classes of..... 33S 

do on Queen Gbarlotte iBlud 138 

do at Comoi 319 

do on Ihe Xortb Saskatcbewan 303 

do Pembina „ 203 

do on Vancouver Uland ._ _... ICO 

do at month of the Ooldwaler „, 110 

do list of localities where found in British Columbia - 243 

Coast north of Bute Inlet 106 
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Cochmne, Vice- Admiral, letter to Secretary of Admiralty 

do do Repliei to qaoriM reapectiafc British Columbia Hsrbours 

do do UpiitionB or, on British Columbia Harbours, ^ 

Collinii, Lieut. W.. Opiaions or do do 

do Letter to the AdmiraHy. ,. 

Contr&Bts, List aod descriptioa of 

GoDdltioDi under which Oon tracts are entered into 

CoDtia's Bay - „ , 

Cooper, Fairman A Gompan;, contract with - 

Cooper, Captain James, Letter respectiof; Sea Approaches to British Colombia s 

harbours » 

Copper In British Columbia. 

do do list of localities where found 

Correspondence relating to Weelern Harbonra ~ 

Coruorant Island. » 

Gust, Estimated, of British Columbia routes 

Crantferry Lake to Valley of North Thompson 

Croea Lake to Red RItbt. ., ..._ 

Crops, Dates for Sowing at Tarioiis points in Prairie Eteeioo .'. 

Crozier, Captain, On country about Fort Calgary 

Cunningham, 0. C , on Survey between Lake Win tpigootis and LiTiagstoae 

Cypress Hills. 

do Rtrer _ 



Dawson Road, Repairs required on 

do do Surveyed for improvements 

Dawion, Q. H., on Uinerala and Mines of British Columbia '.......... 

do do Agriculture and Stock-raising British Columbia 

do Qeurge, on the 3nd Prairie Bleppe 

Dean Ohannel 

do Inlet to Blackwater Valley. ~ 

Deaae Rirer .w. - 

Denbolm to Oaerkverock ........ 

Deux Rividres Porbige .._...... 

Devertui, Captain John, Statement respecting Harbours in Strait of Qeorgin... 

Doglip Hills _ -. 

Dore River 

Douglan Channel 

Duck Uountain to tlw Assiniboine, Character of Land 

Dunvegan to Fort St. John m 



Eagle Lake 

Ebbw Vale Co., Contract with 

KdmoQton toMaligne Valley- 

du Carlcton „ 

do River Pembina. 

du River to Pembiua (Location Survey) .. 
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PAOB 

EdjB PasBftg* „ 3M 

Elbow Lake ^ 260 

Embans River 327, 366 

EaglUli Baj, Good Anchonge at 308 

do River to head waters of tbeLitU« WabifCOOD .'. 373 

Esqaimalt, asaTerniiaus 309 

do Winter Temperature of. ~ 246 

Kuchu River and Vallej - 123 



Farms in iaLerior uf British Columbia ....^^ 

Fanjuhar, Vice-Admiral, Opiniong on British Oolumbi a Harbours ..... 

do Letter toSecretarj of Admiralty 

do Replies to Queries respecting British Columbia Harbours 

Feri7 between Vancouver Island and Bute Inlet 

do Bnrrard Inlet and Naaaimo 

Fires in the Prairie, Effects of. 

Fitzhngh Sound 

do Dangerous Navigation to 

Fleming, Handford, Letter from, to Finance Hinister of Canada 

do do to Under Secretary of State for the Colonies 

do Questions submitted by, to English Kaval Officers as to British 

Columbia Harbours - _ 

Flora of British Columbia 

do Prairie Region 314,329, 330, 

do do Tabulated Nummary of 

Fort Francis, Favourable Point for Settlement 

do do Port^e 

do Calxary. 

do Carleton _ 

do George 

do do Crops at 

do Hope to Burrard Inlet, Instrumental Survey 

do do to the Valleys of the Similkameen and Okanagan 

do Liard 

do McLeod 

do Rupert, 

do Simpson, fine Harbour at 

do St. James, Crops grown at 

do St. Johns, Luiuriaat Vegetation of SQrroandiag Country 

do Pitt, No culUvation around. 

do William, Engine House at 

do do to English River. 

do do First Locomotive landed at ^ 

do do to Selkirk, Works in progress 

do do to Sunshine Creek 

Foster, Hon. A. B., contract with ~~ 

Francois Lake, District 
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Fraaer Rirer, Snrrej 

do LeT«li of. 

do BridgtDK over 

do GoM Diatrict of 

do Arable L&nd at mouth 

do Right bknk of, to BobUid Bar 

do loPortUoody 

do caltir&bla land east and west of 

do Across bond of 

do CroRBingof, lo mouth of the ChiUcoh .... 

do to the SimUlumeen., 

Freser Tallej, Works Deo*8»arr on 

Frederick Arm, m terminal to Lioe _ 

French RiTcr 

do Portage 

do to mouth of River Pie 

Frontier, Proximityof Line to, in British Columbia-.. 
Fuller, Richard, U on tract with 



Gamsbj, 0. H., Winter Eiamiaation of Inlets ^ 

Oarden Bay, Ship frozen in at „ 

Gardner Channel, Description of. 

do do lee ia.^ 

do do to Lake Fmncois 

do Inlet, Dislancfl from Northern Channel _ 

do do frozen ap for Tfi miles _ 

Georgia Straits of, Haiboars in ~ 

do Subject to Pogs _ 

Georgian Bay Brauch 

do do contracts entered Into for ~ 

Giaeome Portage do 

r.oletas Channel, Good entrance to. ~ 

Go!d in British Columbia 

do Table showing yield 

do Formation 

do Areas 

do Mode of working 

do District, Cariboo »_.. 

do do Koolenaj 

do do Uassiar » 

do do Fraser - 

do do Omineca ~ 

do do Leecb River, Vancouver Island 

do List of localities in Bdllsb Colombia wbere found 

Graham, Captain, Letter to Secretary of Admiralty 

do Replies lo qneries respecting Brilish Columbia Hartiours ... 
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Gnu) lent* :— 

River UoDDtwD AsaioiboiDe to Hirer Mjette ^.«... 

Rirer Uyelte to Yellow Head Paw 

In Prairie Region, fkronnble. 

Hanmum In ^tioni nnder OoQtrect- „ 

Betireea Edmoaton and RiTer Pembina 

do Lalte Superior and TAte Janne Cache 

Hummarj of, Prairie Region ~- — . 

River UacLeod to aumnit east of tbe Atfaabaska ».. 

Qrading and Bridging, Contnut tma Superior to Sbebandowan 

Grand Rapida - 

Oueat A Co., Oon tract witb 

Gnnboat Cbannel not fit for Ooean Steameri 

do Description of. 



Hall, R., Rear- Admiral, Letter to Under-Secretaij of State for ColoQiea 281 

Harbonre of Britith Columbia ^ SS 

do Naral Report on „ 66, 2B6 

do I>iitanoei trom Asiatic Ooaat _ 6S 

do Towage required to „ _ AT 

do of TancouTM Jilaad_ 71 

do Noith of VancoOTer, unfavourable T3 

do Towage to 290, 291 

do Local Statemcuta reipeoUng^ 3M 

Hoibonra and Ancboragea :— 

SkeenaKrer > 70, IM 

Albernl - ^ „ „„ 310, 311 

Goal Harbour »..,„ m ■^•~ ~,~- 306 

Bogliah Baf ^ » « —....«.. 308 

HeKui*t ^ 309 

Dcbuckleeit „ 309 

"Ro;al loadt".. ..^ - 309 

Eequimalt ^ »..« 309 

Ksmiquot „. 305 

Euinglon 306 

Waddlngtou ., 71, 897, 299 

lUght arm Burrard Inlet _..., 297 

Beutiack Ann 297 

Burrard Inlet „ „„ „ „.„ _™, „ 3cc 

Howe Sound „ „,.,.,., „ ^.,...,~ 307 

BaroSiraita, commauded bj San Joan _ „.,.„ _ „ »~..> 298 

Ha^ Lakei to Boot River ~ - 300 

Helen Lcke to Lake Nepigon - ^ 30! 

Heaqniat, Harbour 309 

Bind, Profeeaor, on theValle; of tbe Qu'Appelte „ , 319 

Bolcomb 4 Sicwart, contract witb , , ,..»,..., ,. ..„„..« 393 
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Hom&thco Riret 

do Valley -. 

do do OradiBQlg upon 

do do to WMldington Harboar 

Home's Baj, Qo«d Aachonice 

Hope, Silver nine neaf. 

do toObeMD 

HorelBkj, G. Repurt on ezploratiou frim Pacific CosBt Eutw&rds .. 
Howe Sound, Ice In 

do without A Qchonige 

Hunt«r, J., BiplomtiOD, Olearwater, to Iforth Thompson 



Ice, Ship Froieu in, in GardcQ Baj « .. ..i..,„.... 

do TBiuilea of, in Qardner's lolet 

do in Bate Inlet 

do in Howe Sound ^..... 

do at Qardner, Dean and Bute Inlets 

do Report on abuve _ 

do Kamsquot Bay.... 

iDdtani, Qookolt 

do Tcbini^Q 

do Byda 

do Bella Cools 

do Stick „ 

do Obilicotin 

do KItlope _ 

do Taoolootnin 

do Creei „ 

do Ohipwejaa 

do KlDRkui 

Inlets, Northern, {favif^tioQ Dangeroiia through Fogs and Snow-itorau... 

do ei&mmed In winter 

Iron in Briliah Columbia. 

do in Teiada Island 

do in Oregon, bloat farnaoe in operation 

do liat of localities in BritiBh Colnmbia where foand 

Isbestar, James, contract with 

lacnl taealy, the, to Blackwater Talley 

Island PorlaKe (RiTer Haligne) ~ 



KabinagogaDiog River . 
Kabitoliqoia Rifer 
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Kam loops and the CoquJbulU Pmb „ „ 

do to Savon oa' a Pertj 

Kaminiitiquia Valiej, Penile 

Kamaquot or Salmon River 

do Harbour, Approached through Winding PauageB 

do do River crossing at „, 

Knshabovrie Lake „ 

do Portage 

KeofLT, A., Report on Winler Climate in the Rocky Houotaioe. . 
Krnmno Bay to First Lake 

do River 

do Valley 

Kenny, Patrick, contract with 

Kettle Falls Portage 

Kingston, Prore»or, on cold and enow 

Killopr lUver 

Kjtiniat do 

Kootenay Gold District , 

Komgetahtan River , 

Kynumpt Harbour, Good 



Lac des Hille Lacs 314, 36! 

Lacbaques River 189 

Lnc La Hache to Valley of North Thompson 114 

Lake Feist (o Rat Portage 3T4 

L»ke or theHiata 141 

Lead Urea 23S 

Leech River, Gold District _.. 217 

Lightning Creek, B.C 213 

Line from Yellow Head Pais to Burrard Inlet, Engiacerinf; Peaturee of. 3S4 

do do Bute Inlet _ Sei 

do do Dean Channel STO 

Line alternative to above, Lytton to Crossing of the Fraaer. SS7 

Livingstone to Edmonton 191 

Little Slave Lake and Houtb of Smoky River, Country between 329 

do Red River 331 

Lulralick do 201,342,345 

LougSault Rapids 211 

Loreda Sound - - 114 

Losses ot life sustMned 382 

Luflhington, Vernon, Letter to Under Secretary of State... 2T8 

do do - ~ 280 



Hscoiin, Profeaaor, Sketch of country between Lake Siiperior and the Rocky Mountains... 
Haligne River 

do VhIIcj- unfit for railway 

do Itivcr PuriHgc , , , , ,„ ,.... , 
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Manitoba, Sntamaiy of Olimate 

do Lnke, CrosBing at Narrows of 

do do Narrows of 

do Rainf»!Hn 

UaniCou Rfipida '. , 

Marble on Teioda Islaad 

MftBset Harbour 

Mat agaraa Port 

UcKay, CaplaiD, Stalement rea|iectiDg Barclay Sound 

HcICeDzie, Sir Alexander, Eilracta from Travels 

McLeod, II.A.P., Report on North- Weal Territories, 1876 

do Report oa Westero Prairie and Eastern Slope of Rocky UouDlaiDS Survey!,. 

do River, CroBsingor. 

do do to samnit east of River Albabaska 

Medicine Lake 

do Lodge River 

Mercbanlaand Lake and River SlcamBblp Company, uontracts nith 

Mwrspy Steel A Iron Co., Contract ivith 

Mercury , 

Mellah Catlah, Fl ouriafa in g Indian Settlement at 

Michipicoten River to Lake Winaibegoa 

Milbank Sound 

do do Bad approach to ,'.T. 

Mineral Wealth of Woodland Region 

Mines, Gold „ 

do Coal 

do Silver 

Mississagua River 

MlBBOuri Coteau or Tbunder BroeilingHilU 

Missanabe Lake 

MijsioDB -.— 



Prince Albert ... 
Lac la Biche 



Victoria. ;. 

St. Marj'a 

Lake Okanagan 

Montreal River 

UooBe River _ 

do Lake to Cranberry Lake cnitineeriag featni 



do 



do 



tTateJauD 



do do Crossing heavy 

Mossy River, Tinlirr and Soil on 

Mortimer, H. 1., Report 

MuMleLske 

" Muskegs " near Lake Winnipegoo^s... 

Myoltc River, Proposed Diversion of 

do to Yellow Head Fass 
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Nannukas Lake 

Nnmagoi lUrer ^.. ^ 

NADHimo, Coal at » 

Nanlical Evidence _. 

do Ferrj to, rrom Barrard Inlet 

Naral TeBlimoQ^ as to Harboun, BritlBb Oolambla » 

Na;Ior, Benson ft Co., contract with 

Nazco Valley 

Necbaco River , 

do 

Nepean Sound 

Nepigon lo Superior 

do Deductions from 

Nrpigon Lake, Siirvef s paat^ 

do Cbaraeler of country aronnd 

Meqtieqnon Porlage >.., 

Nickle Ure, Britlab Columbia 

do wbere Tound in Britiab Oolambia.. 

Kicoitt Valley, Ooal at 

do Oood Land at 



Nimpkiab River, Favourable route for Railivay 

Nipisaing Lake to Rirer Pic 

do to Ilapigan 

Nodales Cbannel can be nud for Perry .... 

North ThompBOD Valley to mouth of Olearwator... 

do Canyon 

do and Chilicolia Rivers, Plateau between 

Norlbcote to Stopford 



Oba Rivet 205 

Okanagan Lake 116, 117 

Old Wbite Eanh Fort 201 

Oliver, Davidson k Co., Contracte with 385, 39J 

Umineca, Gold District 326 

Oouabonkut Lake 163 



Peac-e River and Mackenxie River District. 

ilo Flora of District 

do District very fertile 

Pembina Branch placed under contract 

do do three-fourths graded 

do do Passee through the Kocky Huuntaias ... 

do River 

do du Coal on 

du do to the Athuliiisca 
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PeDleacblteiiAj K^er 

P«oiDBula HarbouT - 

F«ad«r Suff OoniiMnder, Diffeit of opinions oa Britub Colnmbla Harbonre... 

do do Rcpliei to qiivries rep pecUng Harbour j 

"Pei«iel, The," Nearly Wr«ckfld off Fitzbugh Sound 

PbillipAnn - 

Pic RiTer 

do lo Urer Uadeod _... 

do do Nepifcon ., 

do loLake Winnibegon 

Pigeon Hilla 

Pine Portage 

do Greek to Ibe Llttie Saakatcbewao, Character of country good 

Plaliniiiii Id Britiih Oolumbia ~ 

Plumbago in Brltiah Columbia 

PopnUtion or British Oolumbia „> 

Port EMiugton „., 

do Towage tg „ 

Tortagei, Rod River Route - 

do do Table of Lengtha ».... 

ForcDpine Hoantain, Region about - 

Praiiie Region, Oeneral Remarks on 

do do Froit in , 

do do CharaeteriaUca of. 

do do Defined _ 

do Rirer 

do Second, Theory aecoontiDg for MoifltDre of- 

Pricei of Btapiea in Oariboo ~ 

Prince Aibert Hiafion, A Flouriihing CommuDlty 

Princeton Farm „ _, 

Paget Sonnd, Coal at , 

Poroeil * Ryan, oontraetwith 



Qualcho Lake _ „ 123 

QuantiiieB, Schedale of, in Line No. 6, Tellotr Head to Bute Inlet - ill 

Qu'AppclleRircr, Region „„ - 319 

Queen Charlotte Sound, Dangerooa 288 

do Harbours in - 263 

do DeacrlpUonof 30B 

do Islands, Climate mild- 297 

Quennelle, Yield of crops about - 2S0, 2B1 

do Ifouth, distances from to various localities ... _ I4T 

Questions submitted to Bngliih NaTsl Officers respecting British Columbia Huboun 183 



Race Rocka.... 

Rails, Steel, purchased^ 

do Oontractifor ... 
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lUislkll in BritUb OolambU _ 

do Manitoba.. 

IUiii7 RiT«r, Arcaof rich fertile mil » 

do Lake 

do RJTer 

Itat Creek to Flat Greek, ChaiacMt of Coantrj » 

do PorlftgB to Sturgeon Falls ~ 

do do Cross Lake 

Red IliTer TraDSporlatioii OompaDj, contract with 3! 

do toBattleford „ _ 

do Northcote 

Bed Bock (Nepigon Rlnt) 

Reserves for Rail waj purposes, Ac _ 

Bichards, Rear Admiral, Letter to Becretarj of the Admiraltj-.. 

do Digest of OpiaiDDS as to Harboan of British Colambia 68 

do Replies to Qaeries respecting do do 286 

Road Crossings » ^ 93 

Robert C»p« 296 

Rocky Uooatains, lliniuam Temperature 141 

Roiario Channel.. 259 

Root River 202 

Round Hill to Sonlh Saakatcbewan 317 

Routes described IT 

do Yellow Head to Waddington Harboar » 28 

do do do BsUmated cost of 60 

.do do to Dean Inlet do _ 26 

do to Coast clMsiGed _ 33 

do do Length of &9 

do Estimate of dltkrent _ 61 

do SuDunarr of Estimates 63 

do Beleotionof. 73 

" Eloyal BoadB" , ^ 305 

8 

Salmon House 143 

do River. 131, 263 

do do Valley 272 

Salt Lands 317 

do Lakes .' 316 

San Juan de Fuca Straits, Description of. 306 

do Island, Minimum Distance from, possible for Ships entering the Straits. .._ 288, 307 

''Sarenac, The," Lost in Queen Charlotte's Sound. > 389 

Saskatchewan, First Steam ooat on, from Grand Rapids 193 

do Low water on „ 343 

do South cioseing of. _ _ 377 

do North crossing of. _ 378 

do River _ _ „ _ 103, 342 

do do Litlle „.. 316 
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Fa« 

Sault SU. Mode to Wtm He - S4 

SaTonoa'B Feriy to L;tton _ » 3Sfi 

SerTice, Tiying - 86 

Settlement Luida Arkilsble for, West of Lake of the Wood*. 336 

Seymour NnrrowB, DanKeroua — « SS9 

Sheb&ndowaD Lake ~ ~ - ~- » 2U 

do List of Localities m British Oolambia where foaod ». „ ^., .. 243 

Sho&l Lake, Couatrjr about impregnated with salt « 310 

do to the AMiniboine, Chancier of coantry good ^ 318 

Sifton, Qlau A Co-, CoatracU with 384, 38% 393 

Silrer In British Columbia 316; 135 

Himilkameeo Valley _ 118 

Skeena RiTerai Termitias lo Line _ TS 

do The, Proien ap ^ 398 

Smith, Uarcus, Report for 1874 107 

do do 18TS __ _ _ 183 

do do 1878 367 

do on EagiDsering Fealurex of certain Lines — ..«» 164 

Smoky River to Daaregan, Description of Coantiy ......^ « >.> 329 

do Pass, Table of didtances from ^.;....„ » _ ~_...»....^. HI 

do do DeBcriptioQ of.. „„„ » IS3 

Sinytb, Selby, Major General, UemorandDm on HlUtary aspect of Bunard Inlet roat« 313 

Snow Fall in Rock; HoQDtaius ~ 280 

do Slide OD the Pen teacfaKenay _ -.... 131 

Soils of British Columbia M» 

do Between WiunipeK and the Rocky UoanlaiDS _ 201 

do do Edmonton and Yellow Head Pus 353 

SorefootLnkfl „_ _ 196 

SoundingB off West Coast of VanoouTer Island and to aolelai Channel 304 

SonrisRiTer „ 318 

Southesk, Earl of, route Uken bf „ „., 1S6 

Spanish River , „... ^ _ 881 

Specification, Qeoeral, for construction of existing worfc* - .-...*■ 388 

Spencer, J. W., on Porcupine Uonntain „ _ ,„.. 331 

Spikes, Contracts for „.. „ _ _..„., 396 

Sproat, Qilbert, Statement respecting Barday Donnd and Albeml _ ~ 311 

Staff, Thanks due to ^ _ 34 

Stamp Haiboar (Alberni) Best on Pacific Coast _* 310 

Stations, Sites for to be determined „ 78 

do Directions as to „ „ 9S 

do from Tellow Head Pau to. Barrard Inlel « 81 

Bt»Te RiTer , „ „.„....._ „ „ _ 110 

Steel do _....._ „ SOT 

Stewart RiTcr „ 136 

8tilaoob do , „ IJB 

Stock in B,C-, estimate of 361 

Stone, Bnildingand Ornamental 1S7 

Slopford to Denholm , „ 878 
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Stnriceon In the Frasarand Hstu ~ »..._....»_ tBB 

do Falls to Rat Fortafce - 52 

do River, good soil at moath of ^ 308 

do do toPaul'aLake „ 304 

St. Uaiys Uituon along Right Bank of FrsMr 299 

Sammit Lake ^ ». ......»._. 1ST 

do Pood - 214 

Bumai River , 1S8 

Sunahine Oreek to Englisli River _ „..- BTl 

Superior, Lake, Nortb Shore, Summaiy of qnantitiei oo 909 

do to Tellow Head Pass, engloeeriog features of :. „ 371 

do to Eled River 371 

do Region, Coldneea cauiedbf saperabnodant Uoistare :. 313 

Snrveya and Explorations, Character of. 3 

do do Extent of — — — -■—■ ■ ~ .—. 2 

do do Kipenditnra on. - •■ ....._»..» _ 3 

do do In isn - „.~. — 4, 13, 3B, 46 

do do 1872 — _.. 0, 14,87, 48 

do do 18T3 7,18,37,48 

do do IBT4. 8, 31, 38, 60, 107 

do do 1876, „ _ 10, 34, 41, 53 

do do 1876 ~ 11, 37,43, 06 

do Across the Rock; Hountatos bj Smokj River Pass 145 

do do Cascade Uountidas b; Bute Inlet ^ _ 163 

do do do Salmon River Past 168 

do do do Stmllkameea Tallsf. -..»>... «■-......». m~. 106 

do AroQDd the Taldes lalanda ~...,„ „ 188 

do Bote Inlet to River Stewart. »»......- 169 

da Clearwater to North Thompson ^.....„,„ loi 

do Dean Inlet to Blaekwater Tallej -..-_ lis 

do Fort Hope to Barrard Inlet _ .„ ....... 138 

do French River to Lac Amable du Fond » _ „„. 368,370 

do do and River Pic...; -. ^....- - 363 

do from Don glass, Gardner and Dean Inlets, eastwards „ I3T 

do ^m tlie Chilaooh to tbe Cascade Honntains, alternative line J74 

do Onrdner'a Inlet to Lake Tocbquonjala, winter exploration _. 177 

do in Uonntain Region io7 

do Remano Baj to First Lake ITS 

do Ritlope Vallej - 178 

do Lake Superior to Yellow Head Pass 3TL 

do do Winoibegon to Riviere anx Sables ,. 388 

do Livingston to Yellow Head Pass » .„. 3S7 

do River Pic to Lake Winnibegoa „ „.,.„ MB 

do Tellow Head Pass to BurrarJ Inlet „„ IM 

do do Bute Inlet Ml 

do do Dean diaonel STO 

Sutton, Thompion k Whitehead, contract with 3S9 

Swan River, Loc^i (7 productive _ 39 

do Oonntry along » 330 
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Smu RWer ViiUj, Rich Luid in. , 
do do Olltokte 



do do UruBhopper planna unkaown in,.. 

Sweet GrMi HHlt, Height Caatinf Clouds KnJ lUio ... 

do to the Koeky HountftiiiB 



Tatlajaco Lake ~.~...„^,.^ m 1 

da to Homathco Cuijod- - .~ .■■ ! 

TcbalaMly da .-.~ 1 

TcheitalA do — .... - ....;....„.., 1 

TelegTftph to BdmoDton, Oontnctg iuaed for. ..„.,_.,.„ «»..... 40, 3 

do do Snrrejv for. » 

do do do »« ....» 

do do B3SmlleBiQ [KMitlon.. 43, 3 

do Oonmaaicatioa etnsct«d with Sdnonton.. _.» 

do Located throagh eot ire pniri« region 

do Red River to Lake Superior, Uootracled for «... ................. 

do ihould precede railway ~............_ ...,.__ „.._...„.„ 

Temperatnie in Rockj Hoantaini, Jannary to April ...„» .,...„ „.._ I 

do Prairie Begioa „ _ „ „ „ _ 1 

Tdte Janne Cache to Qrand Rapids 3 

do Winter climate at » m. ..._ i 

TetaehQck Lake — .-.- 1 

Tezada Island ~ . 334, 2 

Thompson, T. J. Report, „ „ i,_ 3 

ThratchaLake - - 1 

Thunder Bay to Winnipeg, Timber on region „ 1 

do Uke to Lake FeUt „ _ „ ; 

Tiedenan'i River „ „ _ „.. I 

Umber at Hoesy River _........,.... _.... m ~ 1 

do Swan Rivet Valley _. _ ™„ „ „ 1 

do Pew ipeciei in Atbahaaca District..... „ „„„ i 

do on the Prairie _ ,„.„ 

do pIcDliful betneen Livingstone and Edmonton , „ „.. 

do from Tellow Head Pass to Bnmrd Inlet ! 

do between Wiculpegand Rocky Hountaint „ „ ! 

Toehqaonjala Like „,..._ I 

Tolohelkin Lake „ _ .„,„...... _ _ 1 

Touchwood Hills ~ i 

Towage of Vesaels to Southern Harbour* _„„ „_ ,.„....„ 390, 9 

Transportation of Rims, IloHiag Stock, etc., toHanltoba _ ....« 

do cheap throngh prairie region „ ^„ „ 

do GontiMtsfor ...... „...,.,„..,..„_,........„„_ ! 

Triumph Bay ..- „„ ...._..„._..„.„_ ! 

Trutoh, J., EzploratitwacnMa Cascade Honnt^Di.. „.., .„...„ 1 

Ttatsquoi Biver „ _ _ 140, ) 

Tachlok Lake _.....„.- „ ™ „„ „ I 
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TSga on DavaoD RDute....„ „ 214 

TurUo MounUin, Valuable Timber oa 318 

V 

UchuckleBit Harbour at TermiauB 290 

do Vei7 deepWftterlQ „ 309, 311 

do Baffling WiodB id Approaching 310 

V 

Valdeg Islands, b rid {^ng across ^ 20 

do chaooel aroand ...~.- 168 

Vancoaver IslflDd, brldgiag to ~-- ....~ 71 

do ferry to, from Bote Inlet ...» „ _ 71 

do do Frpdarick Ann ....__.......« 73 

do local lines » ~ - 72 

do to Waddington Harbour » » « 72 

do Coal on - ~- 109, 229 

do Gold in 327 

do Arable land in 247 

do do limited in area 247 

do great fertilitj of soil 247 

Tan Winkle Mines, B.C 221 

VaneouTer Island, FiiberieB imporlant... 



SouDdinga oBT West Coast... 

Tegetabirs grown at Athabasca River 

Vermilion River ^ 



w 

WabigoOD the Little to Thunder Lake 

Waddington Harhonr, Value as a Tenninns _ 

do Indifferent Anchorage at _ _„„ 

do Local Testlmon; against „ - 

do distances estimated from, to Torions points onTanooDver's Island.. 

Wages in Cariboo, B.C 

Wafanapitcepee River „ , 

Waldron Island, Anchorage at 

Water Supply io the Prairie Regioo '. 

do boring for 

West Cumberland Iron k Steel Co., Contract with 

Wheat at Athabasca, ICiO grains to the ear 

Whitehead, Joseph, Contract with... 

WbiteBsh Lakes ._ 

White Hud River.. 

do FishinLake Athabasca ; 

do Uud River ...: » 

do Lake - »..» 

Williams' Creek, R.O- -...- ~ 

do Lake to Chilicotin Plateau ~... 

do do .■ • •••-- :—- 
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Winaipegooila to LiTiDgatooe 

WiDoip«K to Liringstone „ 

do Edmonton, McLeod's Murrej _ 

do RItsi _ 

do do Groning of. 

WmnibeKon l^ake to Rirar AnzlteblM 

WiadigooatigftQ RiTer. t. - 

Wolf HilU 

Woodland Be^oo, daaoription of , 

do Bock; Uouotama, Notes on Soil, Timber and Ooal... 



Yale, from, works beav; 130 

do to Fort Bope 268 

TelioiT Heftd PasB to Yokohama - TB 

do rontc through 31 

do toBnte lnlet,SDtve7 „ 131 

do to Barrard Inlet, Sncrej 254 

do do eugioeerlug featurei of 261 

do toFort Pelly 190 

YelteHe or Salmon House '. 167 

do do to Bumrd Inlet 334 

do do to Foot of HooselAke.. 251 

do do to Dean Channel 2T0 

Yokohama, Table of DUtances Irom, via Southern Middle and Northern Channels 301, 302, 303 

do do Tarioua Chaaaela 308 
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